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To the Reader
The key individual in ensuring that astate has the

right numbers of the right kinds of personnel, doing
the right things at, the right times in water pollution
control, is the director of that state's water quality
control program. The strategies he devises and deci-
sions he makes will directly affect the vast body of
personnel who implement water pollution control not
only at the treatment plant level, but also at the
regulatory level, in the area of design by consultants,
and in related operator training by education organi-
zations.

This report on and reference document for developing
an instructional delivery system for manpower manage-
ment is thus intended primarily for the state director,
the PL 92-500 program manager, and the apprOpriate
manpower and training staff concerned with training
operators for water quality control.

However, there are many other organizations. and per-
sonnel in the environmental field who will find this
guidance document useful; these are shown in Figure 1,
page 8.
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Summary Recommendations

1. Each state should designate a State
Training Coordinating Committee to
coordinate operator training activi-
ties in the water quality control
field.

2. A National Training Coordinating
Committee should be designated to
assist the state organizations.*

3. These organizations should seek to
channel funds from federal, state,

local, educational and professional
organizations into a master plan to
meet operator training needs.

4. These organizations should establish
standard procedures for:
a. Developing performance objectives
b. Developing instructional materials

and methods
c. Developing an instructional

delivery system
d. Information transfer.

*Such an organization was set up and, in fact, began work as this report was being writ-
ten. The organization is a committee with representatives from four associations con-
cerned with operator training: Association of Boardi of Certification for Operating
Personnel in Water and Wastewater Utilities (ABC); American Water Works Association (AWWA);
Federation of Associations on the Canadian Environment (FACE); and Water Pollution Colltrol
Federation (WPCF). This committee is coordinating activities within the United States and
Canada and is pooling information about operator training materials and programs. For
more information about the committee, see page 40.
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Who Should Read This Report

While this report is intended primarily
for the director of a state water quality
control program, his PL 92-500program
manager and manpowei and training staff,
it will also be useful as a planning and
reference book to many others, because of
the book's comprehensive discussions and
examples of current developments in opera-
tor instructional-programs. The chart on
page 8 shows other organizations and per-
sonnel who will be concerned about the
quality and quantity of operators avail-
able for water quality control efforts.
Their roles are covered in this report.

.Readers of this report should be famil-
iar with another document which addresses
the same subject areas and served as a
valuable point of departure: Roles and
Responsibilities for Developing r Compre-
hensive State Water and Wastewater Opera-
tor Training Program, developed by the
Association of Boards of Certification
(ABC, 1976a). The concrete recommenda-
tions, as yell as conceptual considera-
tions, outlined in Roles and Responsibili-
ties provided the basis for this report on
instructional programs.

This report, with its comprehensive set
of appendices, is organized-to enable you
to tailor it to 5rour own needs. The sec-
tion summaries following will enable you
to identify these portions of the report
that are relevant for you.

'SECTION 1 is a brief discussion of a
crucial concept: that manpower management
must be viewed as a continuous process,
not simply an administrative tool. The
development of an instructional delivery
system for general use in operator train-
ing assumes that manpower management
activities will be conducted in this
manner.

SECTION 2 reviews several model plan-
ning aids relating to manpower management
that will enable you to make the meaning-
ful manpower forecasts that are a

.9

prerequisite for use of the instructional
delivery system proposed in this report.

SECTION 3 lists pertinent instructional
programs that are already developed for
water quality control personnel. It alio
introduces IRIS -- Instructional Resources
Information System -- which is a comprehen-
sive, computerbased compilation of in-
structional programs and materials that
provides the technological means to devel-
oping a truly systematic, universal ap-
proach to operator training.

SECTION 4 preSents a thorough analysis
of the practical and theoretical considera-
tions involved in developing an operator
instructional delivery system for general
use. The performance-oriented approach to
training is explained, along with specific
examples of its application.' Modular
learning and five instructional methods are
discussed. Suggestions are made for the
most effective and efficient procedures to
coordinate the development of instructional
materials.

SECTION-5 discusses the roles and res-
ponsibilities of suggested State Training
Coordinating Committees and a National
Training Coordinating Committee. It also
provides an analysis of how these commit-
tees can cooperate in the development of an
overall instructional delivery system for
operator trainIrg.

SECTION 6 is a brief overview of I:ecom-_
mendations concefsing,the establishment of
a State Training Coordinating/National
Training Coordinating effort for operator
instruction.

SECTION 7 presents examples of instruc-
tional delivery philosophies and programs
currently in, use in the four states di-
rectly involved in producing this report.



Figure 1

Organizations and Personnel Concerned with Operator Instructional Efforts
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Purpose

In recent years there have been several
important studies concerning the ability
of the. water quality control profession to
obtain optimum performance from the na-
tion's water and wastewater treatmiint
plants. The Association of Boards of Cer-
tification ('ABC, 1976a) discusses short-
comingsin recruitment, training and up7
grading, f- GAO (1976) and
GilberE (1976) review current operation
and maintenance efforts. at wastewater
treatment facilities and suggest there is
a great'need for improvement.

Our own conclusion that many treatment
facilities are not producing an effluent
of the quality they might, because of de-
ficiencies in operator performance, is

k, thus not a particularly fresh insight. As

far hack as 1903 Anson Marston, a welL-
knOwn design engineer, consultant, and
professor at Iowa State University, wrote:
"First the fact.should be emphasized that
any plant requires',intelligent and dili-
gent care, It will not run itself, no
matter what the design. The plant shoulrl
be placed by the city, in charge of an in-
telligent and faithful man...". (Seidel,
1974). This realization of the need fof
high quality operation and maintenance
personnel is now recognized not only by
practitioner's in the field, but also by
the nation's decision makers, perhaps best
stated by former Vice President Nelson A.
Rockefeller: "I 'foresee situations in
which even after billions of dollars 'are
spent upgra6ling .treatment, we will not
have Cleaner water because of ineffective
operation and maintenance practices. There

is already considerable evidence that Some
of the most modern of existing facilities
are not being operated efficiently or are
inadequately operated and maintained" (ABC,
1g76a).

Educational and training programs have
been available over the years to provide
environmental manpower. Support has come
from federal, state, locdL, professional

0

and educational organizations. For over'a

de6de the Federal Government has apprOpri-
atcd large sums fpr'tnaining programs,
which have offered considerable assistance.
However, these training programs generally
have not been as effeaire as they might
.be, as evidenced by the reports cited above
from GAO (1976) and Gilbett (1976) and the
statement by Mr. Rockefeller.

Further support of this is 'seen 'in the
following summary comments from the state'
representatives involved in this report,
along with comments from meetings of na--
tional, state, local, professional and
training organiZations concerned with manl-
power management and training of operators? ,
1. While many organizations and agencies r

are formally concerned with operator*

training;
2. While many persons at many levels in the

water quality control field are simi-
larly concerned;

3. While many types of instructional deliv-
ery systems are beirlg used; and

4. While organizations and individuals in
many locations are making strong and
sometimes effective' efforts 1n solving
localized operator training needs;

5. There is much duplication of effoit in '
the development of curricula, courses,
and instructional materials; and.-

6. There Is an obvious lack of communica-
tion among the agencies, 'persons and
other organizations involved.

During the past decade professionals in
the water quality control field have ex-
plored a variety of instructional delivery
methods which can be used in a systeMatic
manpower management process to provide_
necessary personnel. This report, along

*The term "operator" as used throughout
this report includes all persons"directly
associated with management and operation of
wastewater collection and treatment facil-
ities.

11



with an extensive selection of relevant
app.endices,,reviewspossible approaches to
consolidating these efforts and to devel-

oping an instructional delivery system for

operator training that will be applicable

statewide and nationally.
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Section 1: The Manpower Management Process

The extent which comprehensive man-
power management (as opposed'to simple
manpower "planning") is recognized by the
state director as an essential activity --
and is made an identifiable and key ele-
ment of the ageiicy program can be an
important measure of how effectively the
agency itself will function and how well
the state's water pollution control facil-
itids will be staffed, operated and main-
tained.

The recent AWWA/WPCF/ABC/FACE-annual
joint project has produced a report en-
titled Roles and Responsibilities for De-
veloping a Opmprehensive State Water and
Wastewater Operator Training Program (ABC,
1976a). The'basie purpose of this project
was to suggest ways to overcome some of
the pioblems outlined in the previous sec-
tion,,by tying-together the ABC certifica-
tion process with training -- in such a
way as tp-help make manpower_ management
"essential activity' on the state agency
level. In particular, the report was in-
tended to be used to
1.,Devefop an outline lor alternative

methods for making operator training
availablatatewide, and to identify a
model program:;

2. Describe methods that are needed to
adequately meet. the training needs es-
tablished in:_certification programs;
and.

3. Establish guidelines for state boards
for evaluating training courses and
assigning training credits used in cer-
tification equivalencies.

It is no accident that in those states'
that are already thinking along these-,
iines'and that, have systematfc manpower
planning,.program development, and train-
ing of staff personnel and, plant operators,
signligialant gains have been made in achiev-
ingAnter .quality objectives. Progress in
proper staffing both within the agency and
at the wastewater treatment level has

1.7
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frequently been a reflection of how the
state director perceives,the manpower man-
agement function.

Where it :inks in importance and is
coordinates Aith other functions like con-
struction grants, monitoring and surveil-
lance, enforcement and the'other program_
areas under PL 92-500 requirements, the
manpower management function directly in-
fluences the quality of agency activities
that depend upon an adequate supply of
qualified-manpower.

Where it is relegated to minor status --
more as an afterthought than as a syste-
matic management approach -- an agency fre-
quently finds itself With problems at bud-
get time resulting from confusion about the
work to be done; with insufficient data to
plan and coordinate training programs that
correspond to the "real world" needs of the
environmental workforce; and with an in-
ability to identify clearly the new and
changing skills required of personnel as
program priorities are shifted.

Manpower management must be seen as a con-
stant and top priority process, not simply
a secondary administrative tool. Its oper-
ations should cover planning, training and
recruitment, as well is certification,
licensing and approval of operator quflifi- ,

cations. It-is cleat that trained and
efficient manpower is the key to. meeting
responsibilities under PL 92-500 and to '
continuing environmental improvement, and
this manpower simply cannot be developed
haphazardly. A systematic-process attacks
-head-on this most critical problem: How
do-you get effective measurements of the
existing and projected environmental work-
force so you can develop prograriTs to insure
that the right numbers of people with the
right skills will be in the right..,places at
the right time,

Applied properly in an environmental
agency, the procesb will' help assure Oat
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these optimum manpower numbers and skills

will be available to fiinctioa not only in

the agericy, but in all elements of envi-

ronmental control within the state -- edu-

cational institutions, consulting engi-

neering firms, municipal and industrial

wastewater treatment plants, and the

professional organizations.

It is within". the framework of systematic

manpower management that this report on
instructional delivery methods has been

prepared.
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Section 2: Manpower Management Tools

This reportreport is not a how-to-do-it man-
ual on the total manpower management pro-
cess. a is, rather, one of a series of
manpower documents developed jointly by
EPA and the states that demonstrate step-
by-step:
1. How you define work that must be done
. to achieve agency responsibilities, and

relate that work to, qualitative and
quantitative manpower requirements.

2. How you determine the.manpower resources
available and required to carry out this
work..

3. How you arrive at decisions concerning
the work to be done and the resources
to be made available if there is a
workload-manpower imbalance,

This report, with its 'suggestions for
developing instructional programs,,is in-
tended to be used in a fourth step: (a)

how you can plan, along-With personnel
specialists, the kind of system necessary
at the state level to develop the autho-
rized manpower resources; and (b) how to
develop the state's part in a national
effort to -oordinate the development and
use of operator instructional resources.

These'documents and their methodologies
are designed and intended to be modified by
state'agencies to,reflect conditions par -
ticuiar'to their own situations. Below is
a list of the primary manpower management
aids that have b040..developed. For infor-
mation on haw to obtain these volumes and
others noted, see page 6.

Study of Manpower Needs for 1mplementa
tion of the 'Water PollutioA Control Act
Amendments of-1972 - Report No. 1: 'Esti-
.mate of State Water Pollution.Control Agen-
cy Manpower Needs. U.S. Environmental
,protection Agency, Washington, DC, 1975.

0
48 pages.- Provides egtimatespf manpower
-needed for implementation of the Federal
Water Pollution Control-Act Amendments of

1,1972. Describes the methodology used for
assessing the impact of the legislation' on

13

state agency manpower requirements.

Study of Manpower Needs for Implementa-
tion of the Water Pollution Control Act
Amendments of 1972 - Report No. 2: Man-
power Planning Criteria Manual for State
Water Pollution Control Agencies. U.S.

Environmental Protection Agency,' Washington,
DC, 1975. 200 pages. A compilation of the
zonpowepplanning criteria used in Report
No. 1: Estimate of State Water Pollution"
Control Agency Manpower Needs. ManpoWer
planning criteria presented consist of
function definitions, associated occupation
definitions, staffing guides for estimating
manpower requirements, prpductivity mea-
sures and rationale statements.

Manpower Planning Methodology. Work and
Manpower.Planning for a State Water Pollu-
tion Control Agency. (In draft form.)
Manpower Planning and Training Branch,
Municipal Operatiohs'and Training Division,
Office of Water Pyogram Operations, U.S.
Environmental Protection Agency, 1976. 41

pages. Provides instructions that can be
used by line managers and-functional staffs
of state water' pollution control agencies
to ensure that.manpower factors are proper-
ly considered and provided for in their
program planning process.

The f011owing documents.are also avail-
able frbm EPA. The details included in
these documents are summarized in Table 1.

Estimating Costs and Manpower Require-
ment's for Conventional Wastewater Treatment
Facilities. yrepared by W. L. Patterson
and.R. F. Banker of Black & Veatch Conshlt-
ing Engineers for the Office of Research
and Monitoring, U.S. EnvkrOhmental Protec-
tion Agency, Washington, DC, 1971. (Avail-
able at the U.S. Government Printing Of-
fice.) 251 pages. Contains occupational
definitions, staffing guides and productiv-
ity measures, together with instructions,
foi estimating-costs and manpower require-
ments.for conventional wastewater facili-
ties (41-100 MQD).

1("5
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Estimating Staffing and Cost Factors

for Small Wastewater Treatment Plants Less

Than 1 MGD, Part 1 - Staffing Guidelines

for Conventional Municipal Wastewater
Treatment Plants Less Than 1 MGD. Prepared

by the Department of Industrial Engineer-

ing and Engineering Research Institute,

Iowa State University, for the Manpower

Development Staff, Office of Water Program

Operations, U.S. Environmental Protection

Agency, Washington, DC, 1973. 126 pages.

Develops, occupation descriptions and spec-

ifications for conventional waste treat-
ment facilities having an average design

flow of 0-1 MGD; provides time requirement

estimates for job tasks in such a manner

as to provide bases for staff planning.

Estimating Staffing for Municipal Waste-

water Treatment Facilities. Prepared by

the Office of Water Program Operations,

U.S. Environmental Protection Agency, Wash-

ington, DC, 1973. (Available at the U.S.
Government Printing Office.), 96 pages.

Intended for use by consulting engineers,

plant management personnel and state regu-

latory agencies. Provides productivity
measures for various' wastewater treatment

plant processes and functions, anckides-

cribes a four -step method for preparing
staffing estimates for sewage treatment

plant's. Covers plants with capacities of

from 0.5 to 25 MC` -..: sewage using primary,

secondary and;.ad... .d treatment processes.

Manpower Requirements for Wastewater
Collection Systems in Cities of 150,000 to

500,000 in.Population. Prepared by Elie

Namour of the Center for Manpower Research

and Training, North Carolina A & T State

University, Greensboro, NC, for the Mau-

power Development Staff, Office of Water

Program Operations, U.S. Environmental

Protection Agency, Washington, DC, 1974.

182 pageS. Identifies specific manpower
requiremen.s in terms of types and numbers

'of personnel needed to operate and maintain

wastewater collection systems efficiently

in cities of from 150,000 to 500,000 in

population. Provides occupational descrip-

tions and descripvions of tasks.

Research Report: Manpower Requirements

for Wastewater'CollectiOn' Systems in Cities

and Towns. Up to 150,000 in PopUlation.

Prepared by Elie Namour of the Center for

Manpower Research and Training,'North Caro=

Tina A & T State University, Greensboro, NC,

for the Manpower Development Staff, Office

of Water Program Operations, U.S. Environ-

mental Protection Agency, Washington, 'DC,

1973. 49 pages. Describes the methodology

used in the development of the manpower

planning criteria manual Manpower Req.uire-

ments for Wastewater Collection.Systems in

Cities and Towns Up to 150,000 in Popula-

tion.

Dictionary of Water and Water Pollution

Control Occupations. Manpower Planning

Branch, Manpower Development Staff, Office

of Water Program Operations, U.S. ,Environ-

mental Protection Agency, Washington, DC,

1972. 47 pages. Extracted from the U.S.

Department of Labor's Dictionary of Occupa-
tional Titles; describes the duties pecu-

liar to each occupational title.

Micromanpower Planning in the Public

Sector. Prepared by J. Kenneth Davies and
Colin Wright for the Office of Water Pro-

gram Operations, U.S. Environmental Protec-

tion Agency, Washington, DC, 1975. 598

pages. Expands upon the publiCation Man-

power Planning for Wastewater Treatment

Plants, providing guidance on manpower .

planning methods, as well as conceptual in-

formation'on labor economics, human engi-

neering and institutional arrangements.

Manpower Planning for Municipal Waste-
water Treatment in Texas. Prepared by the

Environmental Education:and Training Sec-

tion, Texas Water Quality Board, to com-
plete FY 76 "106" commitment to the U.S..

Environmental. Protection Agency, Region VI,

Dallas, Texas. 151 pages. Describes the

methods employed and results derived during

a manpower forecast and analysis of train-

ing loads for wastewater treatment person-

nel in Texas. "Provides age and educational
characteristics uf Texas municipal treat-.

ment plant certified personnel.

Manpower Planning for Wastewater.Treat-

Ment Plants. Prepared by the Olympus Re-

search Corporation for the,Office of Water

Program Operations,U.S. Environmental Pro-

tection Agency,.Washington, DC, 1973. 212.

pages. Provides methodologies. and related

guidance to state agency manpower planners.

ManpoWer Analysis: MiAnidipal Wastewater

Treatment Facilities in New England. Pre-

pared by. the New England Board of Higher

Education's Student Internship in Economic-

Development Program, under a manpower plan-

ning grant from the U.S. Environmental Pro-

tection Agency, Waltham, Mass., 1972, 192

pages. Describes, on the basis of ques-
-tionnaires and plant site:visits, charac-

teristics of,the work force in wastewater

16'



treatment plants in six New. England States.
Provides methodologies, and data on the
number and type of training courses avail-
able to operators, as well as projections
on future manpower .needs of the industry.

New York State Manpower Study for Mimi-
cipai Wastewater Treatment. Office of
Environmental Manpower, New York State De-
partment of Environmental Conservation,
1974. 85 pages. Provides the results of
a survey of salary and staffing patterns
studied in New York State (New York City
excluded), and illustrates a model of man-
power planning principles which were devel-
oped and could be applied in other states.

Effectiveness Evaluation of Operator
Training Conducted Under the PSC Program..
Prepared by J. Craig McLanahan and R. Clark
Tefft for the Public Service Careers Sec-
tion, State & Local Manpower Development
Branch, Manpower Development Staff,.S.
EnvironMental Protection Agency, Washington,
DC, 1972. 67 pages. Using (1) an analysis
of the performance of a sample of waste-
water treatment plants, (2) a survey of
water quality board supervisors, and (3) a
statistical correlation between operator
.training and plant performance, shows a
favorable cost-benefit relationship between
operator training and plant performance in
Texas. Describes cost-benefit methodology
that may be useful in other areas.

Training Water Utility Employees Doesn't
Cost ... It Pays. Prepared by J. P,Reames,
Water Distribution Division, Dallas Water
Utilities Department, for the Public Ser-
vice Ca7reers Section, Office of Education
and Manpower Planning, U.S. Environmental
Prptection Agency, Washington, DC, 1973.
13 pages. Describes the desirable effects
of training on the retention of workers in
entry jobs in the Water Distribution Divi-
sion of the Dallas Water Utilities Depart-
ment. Describes the methodology.

',Application of Selected IndustrialEngi-
Neering Techniqua's to Wastewater Treatment
Plants. Prepared by Charles Mallory and
RObert Waller for the Office of Research
and Monitoring, U.S..Environmental Protec-
tion AgenCy, Washington, DC, 1973. 227
pages% A study performed to evaluate the
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applicability of various industrial engi-
neering techniques to operation and mainte-
nance of secondary waste treatment plants.
Conclusion reached is that industrial engi-
neering techniques should be more univer-
sally applied in the planning, design,
maintenance, operation and management of
wastewater treatment plants.

Handbook for Achieving Adequate Salaries
for State Environmental Positions. Pre-
pared by Blazer, Zeni & Co. for the Water
Planning Division, U.S. Environmental Pro-
Zection Agency, Washington, DC, 1976. 74.

pages. A handbook to assist state envir
ronmental administrators in achieving axle
quate salaries for environmental positions
in order to improve recruitment and reten-
tion. Provides specific guidance on ensur-
ing proper job structuring and classifica-
tion.

Methodology_. for Asessing.the Demand and
SuppZy,ofManpowerand Training Resources
for Wastewater Treatment Plants. (In draft
form.) Prepared by the Manpower Planning
and Training Branch, Office of Water Pro-
gram Operations, U.S. Environmental Protec-
tion Agency, Washington, DC, 1977. 54

pages. . Provides instructions and formats
for (1) estimating current and future em-
ployment levels, new hire requirements and
training needs of wastewater treatment fa-
cilities; (2) compiling data concerning
training delivery resources; and (3) pre-
senting analyses relating manpower and
training needs relative to supply.

The 92-500 program manager and manpower
and training officers will find many,or,a11-
these sources useful in deVeloping stronger
manpower management capabilities within the
agency. The methodologies adopted or de-
vised by the agency will enable it to fore--
cast, both internally and in the external
environmental work force, how many person-
nel need to be developed or retrained;
where and, when they will be required; and
what skflls'and abilities they will need:
It is only after this kind of manpower
needs assessr.ent has been made that the
state agency can develop the kind of in-
structional delivery system described in
detail in the following sections.
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Table 1

EPA Manpower Management Resources

-Manpower Management Resources

Classification Codes

Planing Methodologies
CriteriaABCD EFGHIJKLM

1. Estimating Costs and Manpower Require- X X X X

meats for Conventional Wastewater
Treatment Facilities, 251 pages.

2. Estimating Staffing and Cost Factorg X X X X

for Small Wastewater Treatment Plants

Less Than 1 MGD, Part I: Staffing

Guidelines for Conventional Municipal
Wastewater Treatment Plants Less Than

1 MGD. 126 pages.

3. Estimating Staffing for Municipal

Wastewater Treatment Facilities, 96

pages.

4. Manpower Requirements for Wastewater
CoZleCtion Systems in Cities of 150,000

to 500,000 in Population, 182 pages;

5. Research Report: .Manpower Requirements

for WaSewater Collection Systems in

Cities and Towns Up to 150,000 in Pop-

ulation, 49 pages.

6. Study of Manpower Needs for Implemen-

tation of the Water Pollution Control

Act AmenaMents of 19?2, Report No. 2:

Manpower Planning Criteria Manual for

State 'Water Pollution Oontrol Agencies,

200 pages

7. Dictionary of Water and Water Pollu-

tion Control Occupations-, 47 pages.

8. Micromanpower Planning in the Public

Sector598 pages.

9. Manpower Planning for Municipal. Waste-

water Treatment in Texas, 151 pages.

10. Manpower Planning, for Wastewater Treat-,

ment Plants, 212 pagds.

11. Manpower' Planning Methodology: Work

and Manpower Planning for a State Water

Pollution Control Agency, 41 pages..

12. Study of Manpower Needs for- Implemen-

tation of the Water Pollution Control

Act AmendMentsof 1922, Report No. 1:

Estimate of State Water Pollution Con-

,troZ Agency Manpower Needs, 48 pages.

X X X

X X

XXX X

x

X

X,

x

2
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Table 1 Cont.

Manpower Management Resources

*
Classification Codes

Planning
Criteria

Methodologies

ABCD E F G '11 I J K L M

13. Manpower Analysis: Municipal Waste- X
water Treatment Facilities in New
England, 192 pages.

14. New York State Manpower Study for X
Municipal Wastewater Treatment, 85
pages,

15. Effectiveness Evaluation of Operator X

Training Conducted Under the PSC
Program, 67 pages.

16. Training Water Utility Employees X
Doesn't Cost ... It Pays, 13 pages.

17. Application of Selected Industrial X
Engineering Techniques to.Wastewater
Treatment Plants, 227 pages.

18. Handbook for Achieving Adequate Sala- X
ries for State Environmental Positions,
74 pages.

*Planning Criteria

A. Occupation Definitions
H. Staffing Guides.
C. Productivity Measures
b. Determining Manpower Requirements

Methodologies

E. State/Area Manpower Planning for Facilities
F. Manpower Planning within Organizations
G. CompUterized Forecasting and Analysis
H. Task/Occupational Analysis,
I. Analyzing Impact of New Legislation on Manpower and Training Needs
J. Analyzing Impact of New Technology on Manpower and Training Needs
K. Conduct of Manpower Surveys
L. Cost-Benefit Analysis
M. Improving Recruitment, Retention and Manpower Utilization Practices

!9



Section 3: Public and Private Manpower Development' Efforts

INTRODUCTION

In order to determine systematically
what instructional programs are needed to
provide the required quantity and quality
of operator personnel, you must first have
a well-established methodology (see previ-
ous section on manpower management tools)
that will indicate:
1. Numbers of operators needed
2. Types of operators needed
3. Levels of expertise in each level
4. Turnover '(new entry)
5. Retraining (phasing in or out of

activities)
6. Upgrading.

When this informacio.n is obtained, the
next step in the manpower management Tro-

. ce'ss is to utilize an instructional deliv-
sry system that will provide the proper
numbers of qualified persons at the correct
time. This will require a supply of per-
sons to move into the system; resources to
support the system, and appropriate in-
structional .methods to provide the.training
and education required.

PRESENT STATUS OF EFFORT

Anhost of efforts atthe federal, state,
and local levels'-- funded by federal,
state, local, and private funds -- have
developed instructional programs for water
_quality control personnel. The broad scope
of these is indicated by Table 2, and many
of the instructional products listed will
provide valuable assistance in planning a
statewide operatar training system.
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This list indicates the diversity of ef-
forts and the many interested parties in-
volved in them. The most comprehensive
listing (EPA, 1976e) of all materials avail-
able for instructional programs in the
water quality control field is to be found
in the Instructional Resources Information
System -- better known as IRIS -- which is
available from:

National Technical and Operations
Training Center

Office of Water Programs/EPA
Cincinnati, OH 45268

Over 2700 items are listed in the system
and it is periodically updated. Anyone who
is in any way involved in water,, quality
control instructional programs should haVe
a copy of the latest ed4on. (Appendix 1.

gives more detail about/R/S and examples
of its products.)

On a local scale, in some areas, coordi-
nation of effort has been attempted and
occasionally achieved, but little has been
done on the state or national basis..
nois, New Mexico, New York and South Caro-
lina have made efforts to do this, and
their experiences have been reviewed'and
drawn upon in this'report to discuss vari-
ous approaches.



Table 2

Past and Existing Instructional Programs for Water Quality Control Personnel

PROGRAM OR PRODUCT AUDIENCE DESIGNED FOR
FOR INFORMATION

CONTACT*

44-Week Training

Project Transition

Public Service Careers

Correspondence Courses

Criteria for the Establishment
and Maintenance of Two-Year Post

High School Wastewater Technology
Programs. (Curriculum Outline

and Instructor Guides.)

Standard Operating, Job Procedures

for Wastewater Treatment Plant

Unit Operations

Development and Exchange of In-
structional Resources in Water

Quality ControlPrograms

A Two-Year Water,Quality,
Monitoring Curriculum

A Four-Year Wastewater
Technology Program'

Professional Training Grants

Management Training for Water
Quality Control

Troubleshooting of Wastewater

NNTreatment Facilities

Water Quality' Instructional
Resources Information System

NPDES Trainini",pogram for Basic

Lab Skills, Munic al Parameters,

Nutrients and. Heavy etals

Instructional Skills fo Water

Quality Instructors .

New entries and persons with im-
ited experience in wastewater field

Training of military-personnel
about to leave service for careers

in wastewater

Training of disadvantaged persons
for careers water quality
control

Collection system and operational
personnel at wastewater treatment
plants

New entry for careers in wastewater
treatment plant operations and

maintenance

Wastewater treatment plant opera-

ting personnel

Instructors and curricula develop-

ment of water quality control

instructional programs

New entry for careers in environmental

monitoring and, surveillance' personnel.

New entry or continued study for two-

year program graduates for careers

in wastewater treatment plant design

and operations and in regulatory

agencies

Graduate training in water quality

control

Upgrade training for persons moving
into-supervisory and management posi-
tions in water quality control facilities

Operating and regulatory agency personnel

Curriculum developers, instructors,
water quality control personnel,
librarians desiring information on
instructional materials

Laboratory teOhniciansinvolved in

carrying out Monitoring of NPDES

permits

Instructors in water quality control

-programs

2i

A

A

A

A

A

A

A

A

A

A

A

B

A



21

"Table 2 Cont.

PROGRAM OR PRODUCT. AUDIENCE DESIGNED FOR
FOR INFORMATION

CONTACT*

Instructional Development
Workshop

Instructors Guide for the Con-
struction Grants Program for
MUnicipal Wastewater Treatment
Works

Basic Laboratory Techniques. for
the National Pollution Discharge
Elimination System

Procedural Manual for Evalua-
ting the Performance of Waste-
water Treatment Plants

Operations Manual - .Anaerobic
Sludge Digestion (EPA 430/
9-76-001)

Instructors in water quality con-
trol programs

Instructors enrolled in training
?persons to fill out construction
grant forms and work in construc-
tion grants program

Laboratory and operating personnel
involved in sample analysis for
NPDES permits and process control

Operators of wastewater treatment
facilities

Operators of anaerobic digestion
systems

*Addre'sses for contacts are as follows:

A. Municipal Operations and Training Division
Office of Water Program Operations
U.S. EPA
Wadhington, DC 20460

B. National Technical and Operations Training
OffiCe of Water Program.
U.S. EPA
Cincinnati, OH 45268

C. Dr. Joe F. Allen
Chemistry Department
Clemson Universitx
Clemson, SC 29631

Center

A

A

C

A

A



Section 4: Development of An Instructional Delivery System

IDENTIFICATION OF DESIRED PERFORMANCE

Efforts to develop and implement opera-
tor training programs have usually been
carried out qn a. local or state basis.
While a number of useful individual re-
sults have been achieved, such as course
outlines, sample curricula and actual in-
structional materials, little. effort has
been made to develop a truly comprehensive,
systematic and universally applicable ap-
proach to operator training needs. And

all too often the immediate objective of
operator certification has guided these
developmental efforts, rather than the
long term goal, of improved plant perfor-
mance.

In order to provide such a systematic
.approaCh to training, a number of instruc-
tional.schemes have been devised. One
that- shows great promise in the environ-,
mental field is the Performance-oriented,
or performance-objective approach, which
is based on "job analysis." This approach
is a. consensus recommendation by the four
states involved in this report, and it has
the virtueof applicability nationwide.

With the use of the performance-oriented
approach first to define work to be done
and then to produce instructional materi-
als, curricula can be developed which can
be used virtually anywhere to ?bring opera-
tors up to the level of competence re-
quired to operate their" plants according
to accepted standards of performance.

)

Most conventional Training progtams'
contain few, if any,, built-in techniques
to measure theireffectiveness, and train -

ing program certificates often attest
merely to §ormal.completion of courses;
rather than actual learning achievement
(i.e.;:?.the,programs are not designed.to
systematically modify and measure desired
performance changes in the operator). The

performance-oriented approach, however,
.corrects these deficiencies.
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This relatively new development in
instructional technology is a branch.on 'the
same tree as the management by objectives
concept employed by many of the world's
largest business corporations. Both con-
cepts have grown out of behavioral psychol-
ogy and the techniques of operations re-
search develOped during World War II. All

of these approaches have one thing in com-
mon: they-enable you to break down any
problem, plan of action or subject under
study into Specific, well-defined, eimple
parts in order to understand it _fully. For

a training program for operators, this
means systematically breaking down the
training into individual units nf instruc-
tion arranged in logical, sequence that let
both instructor and operator trainee know:,
1. Exactly what the operator must be able

to do prior to beginning the unit of
instruction (the prerequisite for the
instruction, which determines at what
entry level the operator can begin an
instructional sequence).

2. What the operator must be able to do
after instruction (his terminal perfor-
mance) and-under what condition's.

3. Whether the operator can demonstrate
that he can, in fact,: perform at the
required level upon completion of the
unit of instruction (this is determined
by the evaluation-instrument or test --
but test is not to be construed exclu-
sively as conventional written answers
to a quiz).

The units of instruction given to the
operator are baked exclusively on the per-
formance objectives of a given task (what
Che operator mustdo, when and how well)
A performance objective is defined as a
goal for, or desired outcome of, learning,
whichis expressed in terms of observable,.
behavior or perfoymance of the learner
(Montague and Koran, 1969). The emphasis
on observable behavior-or performance is
most important.., Only observable behavior
can be evaluated-quantitatively
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measured, in other words. You cannot
measure what is inside the operator's mind,

but you can readily measure what he does,
and the only reliable way to determine the
success of an instructional program for

operators is to be able to measure how well
they can perform the desired new test's af-
ter completing the program. Expressing
instructional objectives in terms of per-
formance objectives provides the means for
making that measurement, in addition to
ensuring that the instruction is confined
strictly to developing skill and increas-
ing performance.

There is nothing magical about using
performance objectives to develop instruc-
tional materials and procedures, but once
theprinciple is seriously adopted, it
gives an instructional program an internal
ldgic..arid consistency that produce highly

effective and practical teaching/learning
results.

These straightforward statements of
what the operator must be able to do at
the end of a certain period of instruction
will themselves strongly suggest the con-'
tent and context of instruction (what

methods and materials the instructor and
operator must use). The instruction pro-
cess is dynamic, not static, because it

providts constant feedback for evaluating
how Well the instruction is going. If the

operators are repeatedly unable to master
the learning objectives, the instructor
can and must alter his program to correct

its faults. If the operators are having,
trouble, they will quickly discover it.
When the continuous evaluation process
indicates an operator has not mastered a
particular skill, he can go through the
instructional unit again until he can meet
its performance requirements before pro-
gressing to the-next level in the instruc-
tional sequence. This is a better and
healthier learning environment than one in
which the instruction focuses on general
subject matter, rather than specific per-
formance objectives, and the'operator
finds himself at the end of a long course
of instruction realizing that he actually

got lost back in the early stages.

This, whole approach to -developing an
instructional sequence is diagrammed in

Figure 2., Initially; 1 the desired
knowledge and skill level (entering be-
havior or prerequisites)'of the operator
must be determined.. This indicates whether

he is ready for the instructional sequence,

and if not, where his weaknesses lie and
what remedial work he must undertake. Next,
a statement of perfor-dance objectives 0
indicates to the operator the new skills
and knowledge he should have upon comple-
tion of the instructional sequence 0 .

These performance statements also guide the
developer of the instructional sequence in
limiting the instruction to only that mate-
rial which is relevant to the performance

objectives. The evaluation instrument QD ,
which is based on and must bg con- .0.

sistent with the tated objectives, indi-
cates to both the operator and the instruc-
tor and anyone else interested (e.g., po-

tential employers) whether the objectives
have been mastered. Feedback 0 from the
operator, instructor and employer (indica"-

ted by the dotted lines),, is an important
aspect of the process, for it is the best
way to determine at each step in the pro-

cess whether the instructional sequence is

working as it is designed to do. . .

The use of the performance objective
approach to develop instructional sequences
for operator training programs offers sev-
eral advantages:
1. It requires that the curriculum devel--

oper be able to break down into specific,

step-by-step performance components,
each of the multitude of skills that
various operators must have in order to
perform their tasks at maximum effec-
tiveness. Further, it forces the cur-
riculum developer to produce performance-
oriented instruction plans and materials
that are based realistically on the
specific performances that together de-
fine what the operator actually must dO

in his work.
2. It ensures that the stated performances

will be achieved,, but does not impose
restrictions .on the flexibility of in-
struction methods.

3. It is efficient. The ultimate goal is

to provide the operator with the skills
and knowledge required to perform spe-

cific-tasks. There is no need for him
to master more complex skills if they
are not required in his work. The per-
formance-objective approach ensures that
the instructional program is relevant
and that "nice to know" information is
kept to a minimum..

4. It ensures that operators who graduate
from the program achieve a standard
level of competence, consistent with on-
the-job needs.

07.
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Development of Aninstruction

5. It provides active and meaningful in-
volvement.of the operator in learning.
By utilizing small, well-defined Units
of instruction, it lends itself to
packaging'in :instructional modules that
Can employ a variety. of learning aids.
The learning:modules are suitable not -

only for the classroom, but may also be
developed-for use in the plant for self-
pacea instruction and peer instruction.

6. It facilitates the evaluation,of
structor performance and accreditation

' of the instructional programs.
7. It is a systematic and expliolt approach

not too dissimilar in ,principle and ap-
plitation from the pfecision that char- *

acterizes good engineering.

c.7

Sequence-

Appications in the Water Quality
Control Field.

The approach has been used in many
instructional programs with great suffess
(Table 2, page 20) It'is the method ad-
vocated by the U.S. Environmental PrOtec-
tion Agency in the development of a national
two-year post high school course for weste.:-

water treament Operators, which haS Been .1;

,initiated by three community colleges.in ,

the United States. (EPA, 1973, 1975a,
1976a, b, c,-d, 1977; Reynolds and Austin,. .
1972; LUkc6 et al., 1973; and Austin, 1974.)

The methods. used in developing this
course illustrate effectively the syste-
matic approach to training'recoMmended for

,
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use in the water quality control field.
Initially, a team of highly qualified in-
dividuals was assembled to work on the

project. These included:
1. Practitioners in the field (operators,

laboratory technicians, managers)
2. Water Quality control instructors
3. Two -year/ curricula administrators
4. An instructional technologist.
The technical personnel on the project de-
fined the:type of equipment and process
units to be included in the training prq-
gram. Jointly the practitioners and the
instructional technologist first defined
broad categories of-performance, then nar-
rowed these down into detailed performance
criteria. Each performance criterion, was
then matched with the appropriate equip-
mght at each unit process until all con-
ceivable;performance requirements in the
following seven areas were defined (see
Table 3):
1. Normal operating procedures
2. Abnormal operating procedures
3. Preventive maintenance procedures
4. Corrective maintenance procedures
5. Laboratory Control procedures
6. Process interactions
7. Management/supervision procedures.
Breaking down the performance requirements
into this amount of detail allows them to
be'resynthesized into a number of useful
formats, such as all performance require-

ments for:
1. A particular process unit
2. A particular procedure (e.g., preven-

tive maintenance) on all or selected
process units

3. Selected tasks from a procedure (e:g.,

sampling and storage of samples from
laboratory control proCedures)

4.-A complete two-year curriculum.

This approach provided a great deal of
flexibility in developing not only the
two-year wastewater technology program,
but also courses on spectfic subjects for
short schools'and other types of instruc-
tional programs.

Other projects havd used the same

method:.
- '

Aproject.sponsored by EPA produced.

" a two-year water quality monitoring cur-
riculum (Uleter County Community College
and EPA, 1975). This.,,program is now being

implemented at Ulster County ComMunit
jCollege.

Since graduates of the water quality,
monitoring prograreand the wastewater

treatment program may wish to continue
their education in environmental technology,
a four-year wastewater technology program

has also been developed. Graduates of this
program are trained for positions in treat-
ment plant operations, regulatory agencies

or with consulting firms (EPA,'1976f, g).
While the above programs were aimed

at new entries into the field, operators
already on the job needed a model to help
them document the day-to-day normal and
abnormal operating procedures for their own

plants. Charles County Community College
(1975). developed a aeries of Standard Oper-
ating Job Procedures (SOJP) (see Appendix
2) on a number of process units which serve
as models to anyone wishing to develop per-
formance-oriented guides for his own plant.

In addition to the development of
guides and materials for instructors and
trainee use, EPA has spousored courses to
help instructors in the water quality field
learn how to apply the performance-oriented
approach in their own instructional pro-
grams (see Table 2 for "a list of instruc-
tional programs and Appendix 3 for an exam-
ple ofan application'of the performance-
oriented approach).

To assist water quality control per-
sonnel with the implementation of the i:PLES
Permit System,EPA has sponsored the level-
opment of a series of performance-o, anted

instructor guides (EPA, 1974a, b; c;

1976i, j, k). These detailed staf
student guides give extensive detai .,f1

performance terms, on the organizati.n
conduct of the instructional programs. One

of these has been converted into a com-
pletely self-paced instructional sequence
with detailed diagnostic tests for basic
laboratory°skills (Clemson,University, 1976)
(see Appendix 4).

Thus, the use of fairly standard,, per-
formance-oriented materials is already

cbeing promoted throughout the ountry, and

many instructors are learning how to devel-

op and use their own objectives (Charles_
County Community College, 1974). Compared

to traditional methods of teaching, the
performance-oriented approach might at
first glance appear to be unwieldy, cumber-
some and time consuming. However, the ul-
timate saving in:time and money resulting
from the use of a well organized instruc-
tional method that produces easily measured
performance improvements, far outweighs its

surface disadvantages.
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Table 3
Definitions of Performance Categories

PROCEDURE DEFINITION

'Normal Operations These include routine operating activities that do not vary
significantly from day to day and that are designed to keep the .
plant functioning within a normal range Of values. For example,

the operator conducts routine samplings of the primary sludge
and inspects puMping equipment and the wastestream to verify

that the process is funCtioning properly.

Abnormal. Operatiop These include activities the operator that result from un-

Procedures usual and undesirable conditions of the wastestream. The
abnormal procedures enable the operator to recognize when the
wastestream is abnormal and to return it to an acceptable,
normal condition. An abnormal wastestream results when a nor -

mal operation procedure is not properly applied, a corrective
maintenance procedure is needed or .nagement/supervisory

procedurog are poor. Far example, the operator should recog-

"nize that black septic"primary sludge sample is an abnormal
condition of ths wastestream and take appropriate action-

9
Preventive Maintenance These include routine maintenance activities s of the operator

Procedures .
which prevent major equipment breakdown and subsequent correc-

tive maintenance. For example, the operator' would lubricate
bearings and other moving parts, replace worn components and

adjust components of the' primary sludge Pumps.
4

Corrective Maintenance These include maintenance activities of the operator that

Procedures usually result from the break&-...- malfunction of a unit,of

equipment or a component. For' example, the operator would

notice whether the primary sludge pump is malfunctioning and

know when 5nd thow to correct the disorder or when and how to
refer the problem to plant maintenance personnel.

- Laboratory Control These include special and routine activities relating 'to

Procedures laboratory analysis, the specification of sampling procedures
and locations and the general management of the laboratory
facilities. For'example, the operator would collect primary

sludge'samples and conduct the analyses.

Systems Interaction These include activities of the operator which relate the,

. Procedures functioning of specific units of equipment to other process
units and to the system as a whole. For example, the operator

would determine how the effective functioning of the primary

sludge puMps relates to digegter-performance.

Management/Supervisory These include activities relating to employment practices,

.Procedures record keeping, plant operation policy and the establishment of

a constructive and realistic rapport between the plant and the

community it serves. For example, the operatOr would keep
records on primary sludge:pumping, keep an inventory of spare

parts and evaluate the adequacy of maintenance procedures of

shift personnel.

--?
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Coordination of Efforts

Clearly, the performance-oriented ap-
proach is highly applicable to an instruc-

tional delivery system that is to be used

in the manpower ManageMent process to de-

velop resources. Most such efforts in

applying performance objectives have been

sponsored by EPA, or associated with per-
sons working on EPA projects, and these

projects have been coordinated. Most tra-

ditional operator training. efforts (those

that do not emphaglze performance objec-

tives) have not ben well coordinated,
however, resulting in much duplication of

effort.

If alPtraining were based on a syste-
matic approach such as the one described,

each funding organization could first in-

.
vestigate the status of other work before

deciding to invest resources to develop

new instructional materials. The approach

would, provide a much needed impetus for

development of curricula, courses or mate-
rials by various prganizations that will

be compatible and interchangeable, with a

minimum of alteration.

DELIVERY -METHODS

Overall training needs in the water
quality control field may be characterized

by the word "diversity," and an instruc-

tional delivery system to be developed for

general use must take this into account.
There are several factors to consider in

designing an instructional system for the

6environmental field; these are listed in.

Table 4'.

.
Location and the mobility of.operators

must be taken into account when deciding

whether to take.thepperators_to the

train..ing or the training to' the operators.

'Prerequisites for particular instructional

I
programs will be influenced by subject

areas to be included, learning abilities

of the operators and their level of exper-

ience. Remedial instructional programs

may be needed. The specific instructional

programs, or methods, selected for imple-.

-mentation will in part be dependent on hoW

long operators can spend at the training

site, as well a's how much funding is

available. .

(And, of course, one of the

most important aspects of the entire
training process is the attitude of man-
agement toward training -- encouraging

operators, allowing them to take training

and rewarding them for completion of train-

ing.)

Using a modular approach to meet the

"diversity requirement" for the training
delivery system is a sound choice for many

reasons. First, it allows great flexibil-
ity in developing courses to fit almost any

kind of training need. Second, it provides

for multiple instructional methods which.

can cater to any local constraints. Third,

and perhaps most importantly, it enables

the operator to divide his training into

small units depending on his study habits.

Also, in many training programs the opera-

tor is not evaluated until late in the

training process. With the modular ap-

proach the operator is evaluated constantly

and always knows just where he stands in the

training process. The modular approach is
applicable to any of the, instructional
methods which are discussed in this report.

One of the major administrative values

of basing training on performance objec-

tives and learning modules is that the ob-

jectives can be packaged in a great variety

of ways to fit training requirements of

different groups, yet contain comparable

amounts of material so that Continuing
Education Units (CEIPs) can be assigned.
This allows specialized training packages

to he developed and their value assigned to

fie the CEU 'System, assuring equal credit

for training offered throughout the country-

At present, 16 hours of instruction is

equated to one,CEU. The approach of ABC in.

packaging instructional materials in sev-

eral hour modules (an example of such a

package is shown in Appendix 4 and is ,dis-

cussed in detail on pages 30-31) would

readily fit the CEU system _now used in the

United States, which is based on .hours of

attendance in a training program. In the

current CEU system, there may or may not be

an.evaluation of the operator.to determine

whether he has obtained some new knowledge

or skill and can apply this in a working

situation. With an instructional delivery

system based on performance objectives, the

units of CEU's earned by an operator would

indicate that he had indeed reached the de-

sired level of performance.

The selection of a training program and

a subsequent evaluation to determine its
applicability should be based on the im-

proved.performance of the facility where

the operator works. Regular appraisals
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Table 4
Factorsto Consider When Selecting Delivery Methods for Operator instructional. Programs

MAJOR FACTOR VARIATION

Location Geographical location of operators
Accessibility of training site to operator
Accessibility of operator to OJT instructor

Physical facilities, supplies At training site
and equipment available for At operators' plant

training Need for specialized equipment
Need for safety equipment
Need for specialized conditions in a complete {plant

Funds available Support from level outside ofoperators' organization
Operators' organization
None -- on volunteer basis

Support of operators' superiors

Attitude of superior

Training resources availability

Instructor availability

.Operator. traine rerequisites

Rewards. available to operator

Highly supportive -- will use organization's funds for
training costs and pay operator during training

Will pay training cost -- operator must take tithe off
Will allow operator to be paid while training, but

operator must pay for course and transportation
Operator may go on leave time and pay all his own costs
Operator must do on off hours

Encourages and actively seeks training for operator
Will support operator if he finds oppottunity
Training OK on an occasional basis (once per, year for

1 week)
Will permit on leave time
No interest -- waste o£ time
Rewards operator for training (higher pay, more

status, etc.)
Does not acknowledge

Instructional materials
AV equipment
Supplies
Equipment
Training treatment plant
Transportation

Technically cotpetent
Effective in communications and use of various media
Motivates students
Subscribes to performanceobjective approach

Meets prerequisites of course
a. reading level
b. math level
c. subject area background

Remedial training available if does not meet
prerequisites

Increased pay
Idcreas'ed certification level or points toward

'" Increased status
a. more responsibility
b.. privileges

Public recognition

29
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should be made of each operator who passes
through the program to determine whether
the new knowledge and skills are improving
his performance and that of his plant. For

instance, some of the following measures
might be used to evaluate an instructional
program:
1. Meeting NPDES permit requirements
2. Meeting state regulatory requirements

,.., 3. Lower chemical costs
4. Less down time of equipment
5.'Lower maintenance costs
6. Improved operator morale and work

performance
7. Improved relations with public
8. Lower operator turnover
9. Faster progression through certifica-

tion levels
10. Increased production of plant 0 and M

manuals, etc.

There are many types of instructional
delivery methods to be considered by an
agency, but they will be classified into

the following categories for discussion:
self-paced, instructor-assisted-self-paced,
short term, formal academic, and on-the-
job.

Self-Paced

Self-paced materials are materials that
have been developed and field-tested so
that operators at the selected level of

competence in the subject area can use the

materials on an individual basis. After
completion of the materials, a high per-
centage of the operators will have accom-

pliShed the performance objectives. All

types of media can be used, such as printed
materials, slides, audio tapes, slide/
tapes, video tapes, overhead transparen-
Cies or motion picturps. Many different
formats are possible and suitable for
self-paced instruction. An example of a
self-paced instruction module is giVen in

Appendix 4. The essential features of a

self-Raced module are:

WHAT IS THIS MODULE ABOUT? -- A state-

ment of the overall content of the module.

(See page 97.) *

WHY DO I NEED TO LEARN THIS? -- The

reasons the material is important to the

operator and where itlwill fit into his

knowledge and skill requirements.

*These page numbers refer to Appendix 4.

WHAT DO I NEED TO KNOW BEFORE I BEGIN? --
A list of the knowledge and skill the oper-
ator must have before attempting this new

material. Often this is a list of prere-

quisite modules.

WHAT EQUIPMENT AND SUPPLIES DO I NEED? --

A list of materials needed to carry out the

instruction. These are often listed by ob-

jective. This listing makes it easy for
the operator to collect his materials be-

fore he begins the entire training process.

(See pages 97-98.)

WHAT SUPPLEMENTARY MATERIALS WILL HELP

ME? -- A listing of additional resource
material which will offer different media
and approaches to the instruction or go
beyond what is in the module. (See page

98.,)

WHAT ARE MY OBJECTIVES? -- A. listing

of the objectives the, operator should have

achieved upon completion of the module.
,(See page 99.)

Following the introductory material, the
detailed instructional material is pre-
sented objective by objective. The objec-

tives are separate units of instruction of

appropriate length and content to be
treated together.' Each objective is com-
posed of:

ACTION -- A statement of the perfor-
mancerequired by the operator after com-
pletion of the material. Only action verbs

are acceptable in these statements. (See

page 100.)

CONDITIONS -- A statement of the condi-
tions under which the operator will perform

this action in practice. This would in-
clude what aids the operator would or would
not have (e.g., a reference, calculator,

etc.) or under what environmental condi-
tions (e.g., working under 3 feet of water).

PERFORMANCE A statement,of_thequal-
ity of performance such as per cent correct
or within a restricted tolerance or in con-:

formance with a particular guide.

INSTRUCTIONAL MATERIAL -- This may take

many forms; multimedia may be used. An ex-

ample of a printed format is shown on pages
101 to 102 in Appendix 4. This may include
text, pictures and exercises as An the ex-

ample in the appendix or may include slides,

tapes and other types of media.
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DIAGNOSTIC TEST .-- in order for the
self-paced material to be complete, it is
necessary to build operator self-assessment
into the instruction. An evaluation in-
strument and answer sheet should be inclu
ded with_each moditle. (See page 104.)
After meeting all the objectives of a'
module, the operator can complete the
post-test to determine if he has mastered
the material.

Often a series of modules can be com-
bined in a unit of instruction. Operators
may have some of the knowledge and skills
required, yet be missing others. To min-
imize repetition of material already in
the operator's repertoire, a comprehensive
diagnostic test can be developed which
will determine just what level of compe-
tence he has and, thus, which modules may
be omitted and which should be studied.

A diagnostic test is often accompanied
by a test "prescription." The prescrip-
tion lists which module and objective re-
late to eachtest item. Thus, if an oper-
ator does not meet an objective, he on his
own initiative can ascertain where the
material-is and go back and correct this
deficiency in knowledge or skill. (See

page 105.)

As will be seen in the subsequent dis-
cussion of other instructional methods,
the self-paced modules can be readily
adapted for use. Basing an instructional
program on the development of self-paced
materials adds a great deal of flexibility
and economy of time for both operators and
instructors.

Instructor-Assisted-Self-Paced

The remaining training methods all make
use of an.instructor in one way or another.
In most cases the instructor is the focus
for the information transfer. He controls
the time, place, and content and methods
used. Most of the decisions are based on
the instructor's or his administrative
system's preferences, rather than those of
the operator. 'Many of these are valid be-
cause of considerations like persons'
schedules and cost effectiveness or in-
struction given in large groups. However,
all too often 'this kind of instructional
program will be established and eventually
becomes rigid, and thus 'does not allow
better and more effective information
transfer_ techniqucs to be used.
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A person using the instructor-assisted-
self-paced mode does not serve in the usual
instructor role, but rather as a manager of
the instructional process. The same in-
structional materials are used as discussed
above. Whereas the operator working alone
must repeat units of instruction one or
more times or seek help when it becomes
available on a particularly difficult point,
the operator working on these materials in
the presence of an instructor can.get al-.
most immediate assistance. An advantage
this has over traditional instructor meth-
ods, where the same material is to be pre-
sented by a number of instructors at the
same or different locations, is that sub-
ject matter is presented consistently and
in a uniform format. This ensures that
program graduates will exhibit "mastery"
level performance of the'knowledge and
skills, rather than the usual bell-shaped
curve distribution of performance.

In programs of this type, an information
transfer method is used (Charles County
Community College, 1974) which is economi-
cally and methodologically most efficient
for the instruction intended, and which
makes the instructor's role one of managing
the instructional process by clarifying,
motivating, encouraging and assisting the
operator to extend himself to other train-
ing materials. An operator who learns
quickly can complete more materials over a
set time period because he is not in a
lock:-step program set by the instructor
(or the slower student). On the other
hand, the slower student can take addition-
al time to study material and not hold up
the class. The shy student can interact
one-on-one with the instructor and receive
assistance immediately and to the depth re-
quired, whereas in the normal class he may
not seek assistance because of shyness or
fear of appearing to be slow to learn.
From an economic standpoint, operators ma*
be working on different modules at differ -.
ent times, thus eliminating the necessity
of having complete set-ups of equipment for
each operator. Use of the diagnostic tests
and prescription described in the previous,
section will assist in organizing an in-
structional effort in this way. An opera
for who masters the required objectives and
modules can either go on to more advanced
material or make use of supplementary mate-
rials to strengthen his grasp of the Mate
rial or extend his knowledge and skills.'
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The instructor-assisted-self-paced
method is used when:
1. Groups of operators in one location

need'slmilar instruction, supplies and

equipment.
2. The instruction can be given at only

one location.
3. Operators need an instructor because of

deficiencies in prerequisites, lack of
self- confidence (need constant rein-
forcement), lack of motivation (need
frequent praise), and lack of good

study habits.

The operator who moves quickly through

the instructional sequence may serve.as a

peer instructor, helping those who need

assistance: The operator acting as a peer
instructor gains by reinforcing his know-

ledge and skill by having to work with

.someone else. He has an advantage over
the instructor of having just gone through

the learning process. and' can often diag-

nose another operator's problem faster.

Also, the operator who needs help does not

feel as "threatened" by his'peer instruc-

tor, and abetter line of communication is

establfshed.

Short Term

The most common form of short term
training is the traditional short school

held in many locations in the country.
These yap, from senior members of the

operating profession lecturing on their

experience, to classes on how to pass the

certification exam, to performance-oriented
instructional sessions.

. The instructor-assisted-self-paced
.
method discussed on pages 31-32 is highly

applicable to short term training.

Formal Academic

Formal academic p'rogram's leading to

associate of science (AS) (2-year), bache-

lor of technology (BET) (4-year nonengi-
neering), bachelor of science in engineer-

ing (BS) and graduate work (MS, MEngr or

PhD) -- all have a place in providing

manpower for plant operations. However,

few persons of the total numbers needed

will proceed into plant,operations through

a formal academic program. Persons quali-

fied for the AS or BET programs often do

not have the time or financial resources

or motivation to proceed through these pro-

grams. Persons graduating with BS, MS,
MEngr and PhD degrees seldom go into plant

operations.

The self-paced and instructor-assisted-
self-paced methods discussed earlier, how-

ever, do have definite application in for-

mal 'academic programs just as they do in

short term programs:'

On-The-Job

On-the-job training usually consists of

one-on-one interaction of an operator with

an instructor utilizing verbal and hands-on

techniques. It is effective for special-
ized techniques, but becomes very expensive

if it is used for types of information
transfer whiCh can be handled in the class-

room or, better yet, by self-paced materi-

als. Most on-the-job instruction could be

easily converted to instruCtor-assisted-
self-paced instruction. Utilizing various

fcrms of instructional media would cut down

on the cost of the full-time interaction of

the instructor and operator. The instruc-

tor would be used where needed as described

above.

Coordination of Efforts

The above discussion on alternate in-
structional methods underscores the appli-

cability and adaptability of the performance-

oriented approach to operator training.
Reviewing the points made in Table 4 (page

29) and the advantages of the various meth-

ods, it is possible fora state agency to
match an instructional method with a par-

ticulP.r training need. At present most
agencies are geared for and are implement-

ing short term, formal academic, or on-the-

job instructional programs. As the perfor-

mance approach gains momentum and more ma-

terials become available, they should be

used not only by self -paced and instructor-
assisted-self-paced programs, but also
should be incorporated into the.other types
of programs throughout the country. This

will necessitate close coordination to keep

various agencies informed about what is
being developed and is available and how to

use it.
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INSTRUCTIONAL MATERIAL DEVELOPMENT

Basic .Considerations

As has been indicated, it is believed
that state agencies can obtain optimum
performance from operators, and thus from
wastewater treatment plants, by the use of
the performanCeLoriented approach to in-
struction (pages 23-26). During the past
few years the.AsSociated Boards of Certif-
ication (ABC) has suggested how the entire
spectrum of plant operations should be
broken into levels, and what knowledge and
skills should be assigned,to.each of the
four categories in each level (ABC, 1974
and 1975) (see Appendix 5). The perfor-
mance objectives for each of the four ABC
levels (ABC, 1974; 1975) in each of the
four categories have been developed in a
project conducted by Charles County Com-
munity College (CCCC, 1977) (see Appendix
6). These objectives provide a starting
point fox state agencies for the initial
definitions of most of the performance re-
quired for, operators in the water quality
control field. (Slight modifications have
been made in the system as proposed by ABC.
Details.of the present approach are given
in the appendix.), A wide cross.section of
practitioners in the water quality control
field have been selected to review these
objectives to insure that they meet "need
to know ", criteria. Appendix 6 shows a

,sample of the performance,:objectives for a
Level 1 operator in the category "process
control for primary sedimentation."

Once these objectives have been devel-
oped, they will serve as a basis for both
state agency sanctioned instructional pro -.
grams and certification exam preparation.
Thetranslation.of these objectives into a
model certification exam with sample ques-
tions has been initiated, and an example
of this effort may be found in Model Cer-
tification Examination Procedures.-- Oper-
ators ofWastewater Treatment Plants --
Process Control (ABC, 1977). Appendix 5
shows several examples of the objective
and its suggested corresponding certifica-
tion exam question.

In addition, the objectives"must be
translated into instructional materials.
The first step is to show the relationship
or the sequences of the objectives in a
matrix.' A beginning of this matrix is
available through a project at Charles'
CoUnty Community College (CCCC, 1978).
Each of the performance objectives

33

identified for each ABC level has been
coded and tracked through a training pro-
gram. Instructor guides are now being de-
veloped based on these objectives. Table 5
summarizes the' subject' areas that will be
available in 1978 in a format based on the
worksheet shown in Appendix 14 (page 171).

Once the relationship of the objectives
has been' established, the production of
instructional materials can begin. The
basic step in the development of performance -
oriented instruction is to lay out the in-
structional process on an instructional
package worksheet. Appendix 14 shows ex-
amples of a worksheet and an explanation.

What is required of the operator can be
spelled out clearly on the worksheet. The
worksheet also provides space for sugges-
tions for suitable instructional materials
and an instructional approach. The in-
structor in planning can use these sheets
to develop a number of different training
delivery methods or modes of instruction.

If all development efforts will utilize
the suggested. Instructional Package Work-
sheet, or a modification of it, the water
quality,control profession -- on the state
and national levels -- will be much closer
to a uniform approach to solving the real
need for high quality instructional mate-
rials, and to the development of an in-
structional delivery system for use nation-
wide.

Efforts in the Water Quality Control Field

In recent years a number of instruction-
al materials .have been developed that allow
use of multiple delivery methods. Standard
Operating Job Procedures (Charles County
Community College, 1975) for many unit pro-
cesies in wastewater, treatment plant opera-
tions can be used for classroom instruction
as reference material, as a model for oper-
ators to develop their own 0 &.M manuals in
their plants, and as self -study materials.
Appendix 2 shows a sample of an SOJP.

Another effort is the Basic Lab Skill
self-paced modules described earlier (pages
30-31) (Clemson University, 1976). These
have many. applications in several instruc-
tional delivery methods of interest to a
state agency. They can be used:
1. As a laboratory guide in a laboratory

,course on lab procedures.
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Table 5
Summary of Instructor's Guide Being Prepared

Subject Level

INTRODUCTION TO WATER ENVIRONMENT
Natural Cycles I

Properties of Water
Properties of Wastewater

.
Major Wastewater Treatment Processes I

BASIC KNOWLEDGE
Basic and Applied Math
Safety
ComMunication
Lab Skills

RECORDS AND REPORTING
Preparing Purchase & Service Orders . I

Ordering Consumable Supplies. . 4 I

Completing Report Forms
Handling Emergencies
Maintaining Preventive & Corrective

Maintenance Records I

HYDRAULIC EQUIPMENT
Airlift Pump I,II,III

,Centrifugal Pump I,II,III

Duplex"Pump
Ejector Pump
Positive Displacement Pump. . .I,II,III

Screw Lift Pump
Single Speed Pump
Two Speed Pump
Variable Speed Pump . . . II,III

Automatic Valves
Bail Valves
Check Valves
Couplings
Dosing Siphons
Fittings I

Gate
Globe
Petcocks
Pipe
Plug Valves
Position Indicators I

Pressure Control II

Vactium Relief II

Valve'Activators II

Amp Meter . . . . ....... .. I

Kennison Nozzle II

Magnetic Flow Meter II

Parshall Flume II

PrOportional Flow Weir II

Rectangular Weir
..Rotametr

Subject Level

RPM -

Thermometer
V Notch Weir
Venturi II

Watt Meter I '

Bubbler Controls II

Counter Controls
Dials
Digital Control System
Electric Control System II

Float Control System
Hand-off-auto Selector II

Hydraulic Controls
Lead-follow Selectors II

Log Scales II

Pneumatic Control, System II

Pressure 'Gage

Recorders II

Time Controls II

Totalizer II

Vacuum
Valve Activators II

Dry Feed System II

Pressurized Gas System II

Solution Feed System

ELECTRIC POWER EQUIPMENT
Induction' Motor II

Small Moto:
Squirrel Cage Motor II

Synchronous Motu- II

Delta Transformer II

Y Transformer II

Electric Circuits. . .....
Manual Switch Gear II

SMALL GASOLINE POWER EQUIPMENT. . . I

LARGE'GASOLINE ?OWER EQUIPMENT

DIESEL POWER EYLIIPMFMT. ... . I,II,III

AUXILIARY EQUIPMENT
Speed Reducers
Centrifugal Blowers
Reciprocating Compressors
Rotary Positive Displacement
Compressors

PRE AND PRIMARY TREATMENT
Screening & Grinding: Barminutor. .

Screening & Grinding: Hand,

Cleaned Bar Screen
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Subject Level Subject Level

PRE AND PRIMARY TREATMENT continued
Grit Removal: Cyclone II

Grit Removal: Hand Cleaned
Primary Sedimentation: Combined

Sedimentation/Digestion
Primary Sedimentation: Rectangular II

Pumping Station: Bubble Control
Duplex, TwO Speed II

Pumping Station: Wet Well Mounted
Lift Station

SECONDARY TREATMENT
Trickling Filtration: Roughing,

Rotary
Trickling Filtration: Single

Stage, Rotary'
Aeration:. Aerobic Digestion

Mechanical Propeller Aerator. . . III

-Aeration: Extended - Air
Secondary Sedimentation: Circular

Center Feed, Suction
Package Plant: Under 25,000 gpd :. . I

Package Plant: Over 25,000 gpd .

Lagoons: Aerobic II

Lagoons: Facultative
Aeration: Mechanical, Fix

Bridge, Surface

SOLIDS HANDLING
Sludge Digestion: Fixed Cover,

Gas Recirculation, Rotary
Positive Displacement Compressor,
External Heat Exchanger, Single
Stage, Flame Arrestor & Gas
Production II

Sludge Conditioning & Dewatering:
Single Stage Elutriation II

Solids Disposal: Landfill
Solids Disposal: Multiple Hearth . III

DISINFECTION
Gas Chlorination, 150 lb.

Cylinder Mounted
Gas Chlorination, Ton Cylinder. . .

Hypothlorination I.

ADVANCED WASTE TREATMENT
Intermittent Sand Filter II

Precipitation II

Rapid Sand Filter II

LABORATORY
Acidity II

Alkalinity II

COD II

F/M Ratio II

Kjeldahl Nitrogen II

35-

Nitrite II

Specific Conductance II

SVI-SDI.- Sludge Age II

Total Dissolved Solids II

Total Solids II

Turbidity II

Volatile Acids II

SUPERVISION
Planning IV

Coordinating IV

Directing IV

Work Delegation IV

Inspection IV

PERSONNEL ,
Interviewing IV

Orienting IV

Evaluating IV

Disciplining IV.

Dismissing IV

Development IV

Staffing IV

Training IV

Safety IV

REPORTING
Daily IV

Weekly IV

Monthly IV

Annually IV

Regulations- IV

FINANCIAL
Purchasing IV

Inventory Control IV

Budget Preparation ..... . IV
Budget Review IV

Bonding & Grant Procedure IV

PUBLIC RELATIONS
Complaints IV

Promotion 'IV

Tours IV

Seeking Support IV

EMERGENCY PROCEDURES
Planning IV,

Coordinating IV

Directing IV

Work Delegation IV

LEGAL
State. & Local Regulations IV

Federal Regulations . IV

Local Responsibility
Contracts. , . , . . .. IV .
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2. As a workbook in self-paced laboratory
courses.

3. By an operator in his own plant, along
with a knowledgeable person in labora-
tory skills.

4. By an,operator in his own plant on his
own, with telephone contact to a train-
ing center to ask questions.

5. By an operator in his own plant on his
own, with assistance received from an
itinerant instructor during his peri-
odic visits.

In addition to the ,SOWP and Basic Lab
Skill projects, others are under way or
planned, but it has been difficult for in-
structors in the water quality field to
keep abreast of all the instructional ma-
terials available that might be used by
operator trainees or by an instructor in
preparing his own materials. The IRIS
project discussed on page 19 has now de-
veloped a listing of instructional mate-
rials to solve this problem. The present
listing has over 2700,items that are avail-
able in various forms such as printed mat-
ter, slides, audio tapes, motion pictures,
overhead transparencies and video tapes.
IRIS is available on microfiche (42x) with
access available by ID number, title,
author, source, type of material, category
and subject. Appendix 1 gives more detail
of the system and examples of its products.

Coordination of Efforts

'The performance-oriented approach of-
fers many advantages in the water quality
control field, not the least of which is
that the adoption of a standardized ap-
proach to operator training will bring
about great savings in overall expendi-
tures for training. The elimination of
duplication of effort with the sharing of
materials is a major feature of the ap-
proach.-

A recommended first step in. this coor-',
dination effort is the adoption of a stan-
dard methodology to develop performance
objectives (as suggested in pages 33-36
and the..establishment of a national clear
inghouse (or committee) for instructional
system development in the water quality
control field. This would enable each '

state agency (and other interested organ-
izations) to place instructional package
worksheets on file and request ones in
other subject areas to assist in curricula,

course and instructional material develop-
ment.

Secondly, all states should make maximum
use of IRIS to keep abreast of what is

.
available for use in instructional programs.
A system for entering new items, updating
the listings, and transmitting the updated
information to users, has already been de-
signed, and only'the administrative details
remain to be worked out.

Thirdly, an information system should be
established that will keep instructional
material developers abreast of what is be-
ing developed around the country. This
listing would indicate what is being devel-
oped, where, by whom, when expected to be
ready and other details. A suggested for-
mat for this effort is given in Appendix 7.
Note that an item entered into this system
immediately moves into IRIS when it is com-
pleted. Most of the information is the
same as that required by IRIS. Information
of this type would help eliminate duplica-
tion of effort by two or More zroups work-
ing independently on the same development
project.

A fourth effort useful to state agencies
would be a listing of water quality control
courses being offered around the country.
An example of a suggested mechanism for ac-
complishing this is shown in Appendix 8. A
review of the informatioh found on the form
would indicate to an agency planner or
other user:
1. Whether a course is available to fit the

needs of operators he wishes to have
trained.

2. Where, if a course is not available, he
can get assistance in developing his own
course from a person in charge of a re-
lated course.

3. If he wants to develop a course, who
else has already done this and whether
he can benefit from their experience by
either bringing the instructors to his
location to put on a course, or review-
ing course materials while developing
his own.

4. What information is available about in-
'. structional, materials to use in a course

he is considering.

The national clearinghouse,sor committee,
would have to maintain contact with each
agency that'sponsors courses to keep the

listing updated, and then be able to trans-
Mit this information to interested parties.

36



Sectio 5: Management Systems

THE STATE INSTRUCTIONAL DELIVERY SYSTEM

Introduction

There is a clear need for each state to
have its own distinct instructional system
and mechanism to coordinate, guide or reg-
ulate the developinent and use of instruc-
tional programs and materials for.operi-
tors in the state. The following discus-
sion explores the essential points that
should be considered in the establishment
of the instructional delivery system and
what this report will call a "State Train-
ing Coordinating Committee."

'Program Management

Most states do have some mechanism for
managing some aspects of water quality in-
structional programs. In some states, a
governmental organization such as the
state regulatory agency or an educational
institution provides the leadership and
directs a program for new entry and up-
grade training for operators. In other
states these efforts are directed by pri-
vate organizations set up for this purpose
or by some of the professional organizations.

In most cases the organization covers
one or more aspects of the coordination
and training need, but often does not in-
clude all aspects. Table 6 summarizes the
major activities that should take place in
the State Training Coordinating Committee.
It may not be necessary for the organiza-
tion to control the budgets and operation
of these activities (usually it cannoL be-
cause they are housed elsewhere in state
government or private organizations), but
it must coordinate all the activities for
maximum effectiveness in providing the
quantityand quality of manpower needed.

For maximum effectiveness, each state
should work closely with a national effort.
Such an effort has begun and is described
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on page 40. The most important first
effort is to open lines of communication
between state coordinating committees and
the national coordinating committee.

Program. Area Definition

In developing a state instructional sys-
tem for water quality control, one of the
initial efforts of the State Training Coor-
dinating Committee -must be to define the
types of treatment plants, the prOcess
units in these plants and each component of
each process unit. This has been done in a'
number of efforts which can serve as models
(EPA, 1973, and Charles County Community
College, 1975).

In most states several branches of the
educational system are involved in instruc-
tional programs of interest to the managers
of the state's operator training program.
'The groups may Include (1) universities
which are preparing engineers, scientists,
and managers; and (2) the community col-
leges or techniCal education centers pro-
lading technicians. Both groups provide
short term courses on specialized topics,.
In addition, many state agencies supply
funds for special courses, technology trans-
fer seminars and the like. Funds from fed-
eral agencies often funnel through state
agencies for manual development and courses.
Coordination of these activities would not
only allow for more efficient utilization
of state controlled!funds, but also allow
for coordination with other states, federal:
agencies and other interested organizations.

Since'most states have control of their .

instructional efforts, it is reasonable/
that they should also control the quality
of the instructors used in these efforts.
All too often someone is selected as an in-
structor because of time spent in a/posi-
tion where he has been exposed to the sub-
ject matter of the vonosed course. This
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Table 6
Water Quality Manpower Management Activities

/ ACTIVITY

Personnel categories

DESCRIPTION
SEE THESE PAGES
FOR MORE DETAIL

Names of personnel categories such as
operators, shift foremen, chemists,
managers, sample collectors, etc.

Performance definition .
Description of performance required by

each category listed above in each
level.

Manpower needs
assessment

Performance required

Evaluation questions

Instructional system
development

Instructor development

Instructional material
development

Coordination

Informing

Numbers of persons needed, where and when.

Detailed performance objectives for every
aspect of each level and category de-

fined above.

Translation of perfOrmance objectives into

evaluation questions to be used in
training as well as certification.

Design of instructional delivery system
to meet operators' needs.

Pages 13-17

Appendix 6

Pages, 13-17

Appendix 6'

Appendix 5

Appendices 2, 4

Training of instructors to carry out Appendix 3

various instructional delivery prograss..----Th

Development of instructional materials/ Pages 33-36

for use in yarious delivery methods. Appendices 2, 4

CooLdiLazing allocation of funds and
activities by federal, state, local and

private organizations.

Pages 37-41

Keeping all levels of persons engaged in Appendices 1, 7, 8,

instruction informed.

experience, however, does not necessarily

mean that he will be a successful instruc-

tor. An effective instructor must:
1. Have technical competence in the sub-

ject area.
2. Have the communication skills to trans-

mit his knowledge to the operator.
3. Have the personality to motivate the

operator sothat he will be able to

accomplish the stated performance ob-

jectives in the minimum time and most
efficient manner.

If high quality, self-paced instruction-

al materials are made available to opera-

tors, the materials themselves will com-

municate the subject matter, and all that

is left is to motivate the operator. How-,

ever, instructors will be needed in many

training situations, and a systematic ap-
proach should be used to prepare persons

for this role. Appendix 3 contains a list

of objectives developed for.a series of

traininecourses that, prepare instructors
for the water quality control field. Be-

sides the technical competence the instruc-

tor brings to.the course, the trained in-

structor will go away with, expertise in

communication skills and instructional sys-
tems development techniques ns outlined in

Appendix 3.

Performance Definition

The State Training Coordinating Committee.

must have some means for setting priorities
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of training needs. With the performance
objectives defined for all four levels of
ABC graded '(CCCC, 1977) in the wastewater
field, At would be expeditious for the
State Training Coordinating Committee to
keep an up -to -date inventory of which per-
formance categories most frequently are not
being met in\piant operations. , This in-

formatiOn, coupled with the numbers of
'persons involved witivthese operations,,.
will set the \training priority. Of course,

there will beIn base-line training effort
for new entries into the field, upgrading
of personnel,'and the incorporation of new
technology in the field. Several efforts
have developed methods for estimating fu-
ture manpower requirements (see pages
13-17).

ABC has reviewed existing certification
practi7:es (ABC, 1976b, 1977a). In addi-

tion, ABC has used the detailed objectives
developed for the four levels of ABC (CCCC,
1977) (see Appendix 6), and.has 'suggested
procedures for converting these objectives'
into certification exam'questions (ABC,
1 77) (see Appendix 5). This. material

ith its associated workshop will assist
he states in. developing not only perfor-:
ance-oriented certification exams, but

also exams, which will meet Equal Employ-
ment Opportunity Commission (EEOC) require-
ments. Appendix 5 gives an example of an
objective from Level 1 for a primaty,sedi-
mentation unit, the test item specifica-
tion for generating a certification exam
question, and the exam question.

EEOC Requirements

In recent years the relevancy of certi-
fication exams as a measure of on-the-job

.
performencebhas,been questioned and law
suits have begun in two states (Texas and
California). Recent federal regulations
outlined by EEOC have spelled out require-
ments,to be meeigsee Appendix 9). The
important point here is that'persons in-
volved in training and certifying operators
must consider the implications of these
legislative and judicial acts. If they do
not, the courts will'set the basis on which
operators are certified.

The Civil Rights Acts of 1964 (U.S.
Government, 1964) included the first men-
tion of what might be constructed as ille-
gal selection procedures:

"...allows employers to give and to
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act upon the results of any profes-
sionally developed ability test pro-
vid6d that such test, its administra-
tion or action upon the results,'is
not designed, intended or use4k.to
discriminate because of race,"toloy,
religion, sex or national origin."

Although this early law did not mention
training and certification directly, a later
administrative interpretation did. In 1970
the Equal. Employment. Opportunity Cpmmission
stated(Sharf, 1976):

"The term test is defined as any
paper and pencil or performance
measure used as a basis for employ-
ment decision. The guidelines in
this part apply; for example, to
ability tests which are designed ro
measure eligibility for hire, trans-
fer, promotion, membership, training
referral or retention."

Thus, it behooves training and certifi-
cation authorities to be ready to demon-
strata that selection procedures are jqb
related. Two types of validation arere-
quired, opntent validity and criterion-
related validity (see Appendix 9 for a dis-
Cussion of these terms). A review of these
topics will indicate the soundness of the
perfSrmance-objective approach discussed
earlier'in this report and its applicabil-
ity to the requireMents of EEOC.

Manpower Instructional System
Development and'Delivery

PerhapS the greatesgagavings in time and
money for any state efiTrt will accrue from
the willingness and ability of the.State
Training Coordinating Committee to coordi
nate its training effort with other public
and private groups., both inside the state
and with other state and national organiza-
tions. Onpages 23-25, detailed ap-
proaches were described on the development
of performance objectives and translating'
these into courses and curricula. In addi-

tion, schemes were proposed for listing in-
structional materials avAilable (IRIS) (Ap-
pendix 1), instrUctionermaterials under
development (Appendix 7), and courses,,
available (Appendix A). If the StateTrain-
ing Coordinating Committee actively parti-
cipates An these activities, duplication of
effort would .be minimized, thus saving both
time and money. Also; the standardization
f production techniques would increase the
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usefulness of each new item produced.

Efforts to provide this kind of cooper-
ation are in effect in some areas, for

example, in Maryland, which has a coordi-
nating group made up of the organizations
indicated in Table 7. This group meets

periodically to exchange information about
training activities and to. plan additional

cooperatiVe efforts.

Selling the Program

Traditionally, training has not been a
high priority item with top managers and
decision makers, and as a result several
innovative efforts have.beenneeded over .

the 'last few years in order to reach these

personnel:

I4 South Carolina a series of 10 work-

shops was held to increase the awareness
of elected and public officials to their
obligations and responsibilities. These

workshops, entitled "WHO IS RESPONSIBU
FOR CLEAN WATER?," stressed the need for

training and assistance available to the

community to obtain this training. Appen-

dix 10 Contains sample materials from this

workshop.

In Texas.a slide-tape presentation' was
prepared to use at meetings where public

officials learned about the roles they
should play in improving facility opera-
tions. Public service announcements
(PSA's) have also been used to alert pub-
lic officials, as well as the general pop-

ulation, to the importance of their treat-

ment facilities. (Federal 'regulations re-

quire TV and radio stations to include..

some public service announcements in their

programming.) Appendix 11 reviews, two of

these public relations efforts.

Selling techniques are required not'

only with management, but also with those

who will benefit from the training. Too

frequently the operator receives little if

any reward fbr-the effort put into train-

ing, and the common rewards of increased

pay or responsibility are not as widely

practiced as they should be. "For any in-

structional system to be effective it must
clearly show the prospective trainee how

'he will be rewarded for the effort. Many

rewards are common, such as increases' pay,

prestige, responsibility and privileges.'
Reports about the use of these various

techniques should be widely disseminated.

Keeping the operator aware of lOortunities

0

can be handled by periodic newsletter. .1iplt

pendix 12 gives an example of a newsletter

used in South Carolina (the example shown

is.concerned With training opportunities).

.

Oile most important aspect of selling
training tp management is to collect hard

facts of the costliness of not training and

not having proper management systems for

operational personnel -- information on

such items as:
1. Capital cost of municipal treatment

plant per operator (as compared with

industry).
2. Dollar value of savings to plant attri-

buted to improved performance of staff.

State training personnel should make col-

lecting this kind of information a priority

item so as to have some powerful facts to '

marshal when dealing with the setting '8f

program priorities.

NATIONAL TRAINING COORDINATING COMMITTEE

The effectiveness of the State Training

Coordinating Committee suggested in the

previous sectionswillbe greatly enhanced,

if there is a National Training. Coordina-

ting Committee to serve as a clearinghouse,
for information. Such an organization is
already in existence and has begun to coor-
dinate activities within the United States

and Canada and to pool information on oper-.

ator training materials and activity. The

organization is a Committee with key mem-
bers from four associations concerned with

operator training: ABC, AWWA, FACE, and.

WPCF.

Recommendations contained in the' report

Roles and Responsibilities for Developing

a Comprehensive Stat.e.Waterand Wastewater
Operator Training Program (ABC, 1976a)
formed the basks for establishment of the

Committee. The'Committee will seek to_ac-
complish two objectives in the near future..

First is the establishment of an operator
training communications system beginning

with the.identifiCation of state and pro-:

vince training contacts..(Appendix 13). The

next objective is a major project to com-
plete a matrix to assess available training

material. .The matrix was begun as an ap-

pendix to the ABC report, which also pre-

sented criteria for new materialdevelop-

ment. Being aware of several ongoing pro-
jects whithlWould provide usefulinformition
for the matrix, the Committee will seek to

establish close*coordination with them.



Table 7
Maryland Advisory Committee for Training of Water and Wastewater Operators

ORGANIZATION

gr.
American Society of Civil Engineers

Charles County Community College

Cheaspeake Section, Americlan Water Works
Association

Cheaspeake Water and Pollution Control Section

Civil Engineering Department, University of
Maryland

Environmental Manpower and Education,
Department of Natural Resources

Maryland Board of Certification

Maryland Environmental Services, Department
of National Resources 'r;

Maryland Municipal League

Maryland Operators Association

Office of Director, Environmental Health
Administration, Department of Health and
Mental Hygiene

Operations Section, Division of Water and
Sewerage, Department of Health and Mental
Hygiene

Public Water Supply Section, Environmental
Health Administration, Department of He'alth
and Mental Hygiene

Washington Suburban Sanitation Commission

Water Resources Administration, Department of
Natural Resources

1



Section 6: Recommended Approaches
to Management Organization Structure

In summaryAtesach state should establish
or designate an organization to coordinate
operator training activities in the water
quality control field. This State Train-
ing Coordinating Committee must have the
authority, personnel and funds to do the

job effectively. Tasks to be accomplished
include the establishment of development
standards for training materials, develop-
ment, of delivery methods and an overall
instructional delivery system, maintaining
information systems for-materials and
courses, and providing information ser-
vices such as newsletters And workshops.

All this can be greatly facilitated if
each state-will keep the National. Training
Coordinating Committee appraised of its
activities and is willing to share its in-
formation and efforts with-this national
group and other state committees. (This

kind of effort has already been started,
as discussed on page 4121

To be effective, each State Training
Coordinating Committee must make maximum
use of funds and funding sources available
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to it. The organization, should develop
plans to tap all possible sources, such as
federal agencies, state legislatures, pay -
as- you -go plans, etc., and information about

success ul, innovative funding strategies
should b channeled through thenatiouAl
coordinating group. ..

The patiodal organization should serve
to bring tight focus to the development of
new approaches to training. This Might be
accomplishe'd by obtaining grant money it-
selfto conduct efforts or by funneling
funds to state organizations that have
demonstrated competence in particular areas.
The national organization should assist
funding agencies in selecting contractors,..
evaluating quality of efforts on grants,
setting standards for instructional mate-
rial development, and evaluating graduates
of program'S for improved performance on the

job.
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Section 7: Examples of Instructional Delivery Programs In Use

INTRODUCTION

The four states -- Illinois, New Mexico,
New York and South Carolina -- which pro-
Vided much of the information, evaluations
of the state of theart of operator train-
ing, and suggestions for future directions
contained in this report, all have in-
structional delivery programs and philos-
ophies that can be looked at as represen-
tative of many other states. In this sec-

, tion some of those specific ideas and pro-
grams are outlined as examples of current
approaches to operator training. The dis-
cussions that follow were provided by the
four states.

ILLINOIS

Many wastewater treatment facilities in
Illinois can achieve a higher degree of
treatment than is presently being accom-
plished. A number of plants demonstrating
less than optimum treatment are in fact
hydraulically or organically underloaded.
There are a number of reasons for such un-
satisfactory performance. It may be due
partially to improper assumptions in de-
sign, construction errors, to improperly
evaluated industrial wastes or to unexpec-
ted infiltration/inflow. It is, however,
generally agreed that the major deficiency
in achieving optimum operation of Illinois
wastewater treatment facilities is due to
inadequate operation and, maintenance pro-
cedures.

The primary objective of an effort
called Project Optimize is to improve
significantly the operation and mainte-
nance of 150 specific Illinois wastewater
treatment facilities through a multi-media,
multi-technique approach, and to train or
upgrade instruction capabilities of 24
operator-instructors, while concurrently
improving the training and operator assis-
tance capabilities in the state. The
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operation and maintenance procedures of the
plants included in the program are studied
prior, -during and following the actual
training phases of the project in order to
evaluate program effectiveness. As a re-
sult of this evaluation, _it will be possi-
ble quantatively to substantiate or reject
the generally held opinion that operator
training is a,necessary antecedent to opti-
mum operation and maintenance procedures,
and that it results in a favorable cost-
benefit ratio.

The cost-benefit ratio of operator
training has been the subject of earlier
studies. Most notable is the Harbridge
House, Inc., study, "Effectiveness Evalua-
tion of Operator Training Conducted Under
the Public Service Careers Program," a
study of experience in a selected number of
Texas cities. While this study indicates
a cost-benefit ratio of-4-91 for every $1
expended, several factors should be noted.
The study relied heavily on data from
treatment facility self-monitoring reports.
The use of such report information must be
placed in proper perspective. Where labor-
atory facilities are inadequate or improp-
erly maintained and technical personnel
inadequately trained, analytical results
must be considered suspect. General exper-
ience in Illinois indicates such \atalytical
data to be frequently invalid and mislead-
ing. The training of personnel to perform
proper analysis and to evaluate resultS\is,
in fact, a recognized need in operator .

training. The Texas report attempts to
show in a tangible way the benefits of
training. While such tangible measure is 1
most impressive to the budget-minded admin-
istrator, it is most often the difficult to
measure, intangible factors that must be
considered; namely, the commonweal of the
people and their environment. -It- is rea-

sonable to assume that in Illinois, as in
Texas, many operators are responsible for
waste treatment facilities valued at
$200,000 or more. The Texas studies showed
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that the estimated capital investment per

operator amounted to $64,033, compared to

a $10,200 capital investment for the aver-

age production
to assume that
is analogous.

worker. It is reasonable
the situation in Illinois

It is not, however, the intention of

Project Optimize to evaluate the effec-

tiveness of training in dollars of return,
but rather to demonstrate that optimum

operation and maintenance can 'result from

intensive training of facility operators.
Some indication of the benefit of trained

operators is contained in the "Statistical

Summary of Preliminary Survey of Operator

Training and Education," an unpublished

report prepared by the Operator Certifica-

tion and Training Unit of the Division of

Water Pollution Control, Illinois Environ-

mental Protection Agency. This study,

covering 1,415 (59%) of the waste treat-

ment facilities in Illinois, considers the

adequacy of laboratory facilities and op-

erator training as compared to plant ef-

fluent quality. The study, based on a

survey of surveillance personnel, indi-

cates a substantial improvement in opera-

tion and maintenance of waste treatment
facilities as a result of operator train-

ing.

However, if optimum operation and main-

tenance are to result from operator train-

ing, two basic concepts must be recognized

and achieved: (1) total involvement and

(2) meaningful instruction.

There must be total involvement of ap-

propriate state and federal agencies, as
well as owners and operators of wastewater

treatment facilities. Also involved should

be operator organizations and professional

groups such-as the Illinois Association of
Water Pollution Control Operators, the

Illinois Society of Water Pollution Con-

trol Operators, and Central States Associ-

ation of the Water Pollution Control Fed-

eration. The importance and impact of

local operator groups on operator training

and on operation and maintenance practicei

cannot be overemphasized. Involvement

must include not only a consensus of plant

owner, operator, government, and operator

organizations that training should occur,
but active support of such training, in-

cluding provision of the necessary equip-

ment, tools and supplies with which to
utilize training received, and an on-going
communication and the exchange of perti-

nent information among all involved parties.

To be meaningful, instruction in the

operation of wastewater treatment facili-

ties must be relevant, transferring usable

-knowledge and skills... The operator,
equipped with new knowledge and provided

with the necessary and appropriate tools

and supplies, should be able to achieve the

optimum level of operation and maintenance

for the facilities under his control.

Recognition of operator training needs-

and accomplishments must be included in

local, state and federal program plans,

along with provision for appropriate oper-

ator incentives and rewards.

Project Optimize, then, addredses itself

in a responsible manner to operation and

maintenance deficiencies resulting from

inadequately trained operators. For ease

in reference, the overall program has been

divided into five basic Elements:

Element .I

Management Awareness: tro increase sub-

stantially the awareness and support of

municipal officials for the need for opti-

mum operation'and maintenance of wastewater
treatment facilities through 24 seminars
reaching 1000 to 1,200 officials.

Element II

InstruCtor Development: To train or

upgrade the level of 24 operator-instructors
through the development and demonstration

of innovative instructor development tech-

niques. After development, these instruc-
tor techniques will be available to train

additional instructors.

Element III

Operator Training Assistance: To opti-

mize the operation and maintenance of 50

specific wastewater treatment facilities

through intensive operator training and

assistance, and to provide varying degrees

of in-plant, in-depth, specialized assis-

tance to an additional 100 facilities. This
Element will also be utilized to improve

operator assistance capabilities of agency

staff, particularly staff not currently

experienced in this area.



Element IV

Centralized Instructor Aids: To devel-
oven inventory of training aids as an
adjunct to improved operator training
techniques,

Element V

Program Evaluation: Tc evaluate the
activities of Elements I trough IV and
determine whether a significant improve-
ment in wastewater treatment facility op-
eration and,maintenance has-resulted.

Project Optimize is funded by the
.Illinois Environmental Protection Agency
and the U.S. Environmental Protection
Agency. Directly or indirectly, the pro-
gram will ultimately affect nearly every
facility in the state, (1) through sub-
stantially increasingthe awareness of the
need for optimum operation and maintenance
of wastewater treatment facilities, (2)
through improving the leVel of operator
training, and (3) through enhancing agency
staff operator assistance capabilities.

NEW MEXICO

Operator Training Approach

The proper operation and maintenance of
municipal wastewater treatment facilities
and the, resultant improvement in water
quality can only be accomplished with ade-
quately trained utility operators. To
provide these trained operators, the State
of New Mexico, utilizing federal, state
and local funding and services, supports
several operator training programs. These
programs vary from regional private train-
ing programs (local associations of util-
ity operators) to an extensive two-year
Associate of Arts Degree Program at New
Mexico State University. Those programs
presently in operation or proposed are as
follows (see also Table 8 on page 48).

Utility Operators Vocational Education
School - New Mexico State University: This
"Associate of Arts Degree Program consists
of a carefully constructed curriculum hav-
ing an average of 16 college credits per
semester for freshmen and 18 college cred-
its per semester for sophomores. The pro-
gram divides' its emphasis between opera-
tions type courses and lab courses. During
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the year approximately 33%freshman and 25%
sophomore instruction time is allocated to
lab procedures. This training program was
initiated using CETA, EPA and state funds,
which were used for capital equipment and
first-run spport. The school is becoming
self-supporting via university funding,
tuitions, etc.

O.J.T. Program (Carlsbad Area): This
program for training utility operators
utilizes the "Sacramento Operators Course"
as its basis for instruction and course
construction. The program will provide
training for the southeast area of the
state, thus allowing a reduction in travel
to and from classes by students and in-
structors.

Basic course structure consists of the
students meeting for one day a week at a
central location for classroom instruction
and the instructor providing on-site in- ,

struction at the students' worksites on the
remaining days of the week. Total enroll-
ment is projected to be 22 students.

Texas A & M Short Schools: Modular in-
struction schools team-taught by profes-
sional instructors from Texas A & M, these
provide fill-in Coverage of subjects not
presently taught or inadequately covered by
existing instruction.

Lab Techniques and Procedures Course:
This consists of three one -week courses
which provide :instruction and hands-on ex-
perience in lab procedures and techniques.
Instruction will include NPDES Reporting
Requirements.

N.M.S.U. Annual Short School: This pro-
gram is a five-day technology transfer and
training school for utility operators, con-
ducted by New Mexico State. University.

New Mexico Water Supply and Pollution
Control Association: In addition to the
above training courses and schools, the New
Mexico Water Supply and Pollution Control
Association holds short schools for train-
ing of utility operators. These consist
primarily of four three-day schools' and. one
five-day short school. Average attendance
is approximately 80 students for the three-
day schools and 200 students for the five-
day schools, about 1,960 man days training
a year. Because of widely varying subjects
taught, it is impossible to allocate tine
spent between operations and -lab instruc-
tions.
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Table 8
New Mexico Training Programs

Title Purpoe Target Group
Level of
Training

1. Circuit Rider Irtiprove selected
operatioqal materials

Plant operators Operators and
technicians

2. Entry Level Utility
Operators Program

Provide basic skills
to new operators

New municipal
operators

Operators
II - IV

3. Entry Level Utility
Operators Program,
Federal Manpower
Programs

Train entry-level
personnel

New and current
operators

Operator I

4. Entry Level Utility
Operatorg, New
Employees

Improve operator
skills and plant
operation

Preoperation I Operator I

5. Extension Outreach;
Troubleshooting

Solve immediate
operating problem
through educational
process

Plant operators and Operators,

supervisors technicians
and engineers

6. Monthly Association
Training.Sessions

Continuing education
for improved manage-
ment, operator skills

Plant operators,
supervisors and
management.

Operators
I, II, III

7. Annual. Short SchOol ,
Continuing education
for improved manage-
ment, operator skills

Plant operators,
supervisors and
management

Operators
I - IV,
Supervisors

8. Short Courses, and
Interim Short
Courses

Continuing education
for improved manage-
ment, operator skills

Technicians,
supervisors,
management

Operator IV,
college credit

9. Skill Improvement,
Training Courses

Continuing education
for improved manage-
ment, operator skills

Operators
II, III, IV

Operators and
technicians

10. Utility Operators
Associate Degree
Program

Produce trained oper-
ators of potential
managers

New, current-and
potential municipal
management and
operators

Utility oper-
ators II, IV

11. Training for.
Trainers

Produce skilled
instructors

Educators in
programs 1 - 13

Technicians,
professionals,,
managers
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In addition to these programs, the
association also sponsors a 42-week train-
ing program. This is a series of programs
at localized training centers, using the
Sacramento State correspondedce course
manuals and the TexaS A & M manuals as
source materials.

State Agency Staff Training

Training for agency staff is provided
through the useof both internal and
ternal programs. One of .the main methOds
of providing that needed training is bY.
.sponsoring individual staff members in .,
their attendance at various training func-
tions, such as the New Mexico Water Supply
and Pollution Control Association Utility.
Operators Short Schools, EPA and locally.
funded short'schools, and short courses
sponsored by various municipalities, agen-
cies or other state agencies.

Field Personnel: The major training
program for field personnel is the New
Mexico Water Supply and Pollution Control
Association Short Schools. Of the six
regional offices that make up the field
staff, average attendance at the three-day
schools is two persons from the region in
which the school,is held, comprising ap-
proximately 18 man-days of training. In .

addition, average field staff attendance
at the five-day short schools is two per-
son's from each of the regions, comprising
'approximately 60 man-days of training.

In addition, New. Mexico State Univer-
sity has proposed a series of training
programs for both new personnel and ad-
vanced personnel. This training would be
aimed at providing the new, as well as the
experienced, environmentalistwith strong
technical training in the wastewater field.

Central Office Staff Training: For
Central Office personnel, as with field
staff, the NeW Mexico Water Supply and
Pollution Control Association Short
Schools are also utilized as a training.
program. This is supplemented with in-
house and EPA training programs. Projec-
tiOns for staff .training consisted of ap-
proximatey,12 staff members attending
Various training programs varying from -
four hours to five days, giving an estima-
ted man-day training total of 45 man-days
for FY 77.

4!
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NEW YORK

Introduction

There is a severe shortage of expertise
in the operation of wastewater facilities
which has the potential for causing defi7
cient use of the massive investment govern-
ment is making in such facilities. The
problem is not one of inadequate numbers or
basic capability of people in or entering
the field, but of inadequate .development of
the knowledge, skills and abilities re-
quired after entry.

Regardless of whether entry-level re-
quirements are maintained as is, or raised,
the nature ofnunicipal wastewater treat-
ment plant operation is such that a means
of developing operator capabilities is re-
quired once the operator has been employed.
A total system of entry-level, on-the-job,
upgrade and special purpose training is
required and suggested in this analysis.
This system is mandated by intelligent
planning to make good use of the public in-
vestment in environmental improvement.
Many elements, of the system are now in
place in New,York, and most of the others
are under development.. Some may be "ideals"
where full developMent is not totally
achievable;

A brief review of the background to the
current "state of the art" in New York
should be helpful. During the Depression,
many wastewater treatment plants were built
for New York State communities under W.P.A.
These were of simple design, generally pro-
viding for the settling out and removal of
solids from'the sewage, followed by disin-
fection. Operationl control was limited
primarily to ensuring regular sludge remov-
al and control of disinfectant dosage. Yet,
even then, it was recognized that operators
of these facilities required certain basic
qualifications if the public health was to
be protected by sewage treatment. Conse-
quently, in 1937 the Public Health Council
set the minimum qualifications a person
must have for "certification" as a waste-
water treatment plant operator.

The wastewater treatment plant of today
can best be compared to a chemical process-
ing plant. Effective operational control.
demands that specialized technical capabil-
ities be developed in operators beyond the



50

basic level which was previously satisfac-

tory. However, the current operator man-

power development system has not progressed
significantly from that which was to pre-

pare- individuals to operate the relatively
'simple facilities of the past.

Before the entry level, a minimum basic

educational level must be reached. Prior

to certification (i.e., approval of the

minimally required qualifications), an
individual must acquire specified opera-
tional experience and satisfactorily com-
plete an entry - level, training program. The

individual is then eligible for certifica-

tion,. and for all practical purposes, the

state's impact on this individual's per-
formance is nonexistent beyond this point.

Through continued experience and a
scarcely available amount of on-the-job

and classroom training opportunities, most

of the state's 1,800 municipal operators
attain what can be identified as the "jour-

neyman" level. That is, they are consid-

ered competent, to operate facilities under

ordinary circumstances, but generally lack

in-depth knowledge, skills.and abilities

which will enable them to adapt to condi-

tions out of the ordinary. Unfortunately,

the nature of municipal wastewater treat-

ment is conducive to extraordinary condi-

tions; this is reflected by the poor lev-

els of performance at many new facilities.

In'addition, the majority of the new facil-

ities being constructed are of such size

and/or complexity that a "journeyman" level

of competence is no longer adequate under

ordinary circumstances.

A small percentage of the operating pool

in the state currently progresses in capa-

bility to the "master" level. That is,

they develop capabilities to cope with ex-

traordinary circumstances and the complex

problems associated with the advanced

technology. The primary problem with the
state's current capabilities is that the

number progressing to the "master" level

is inadequate.

This cannot be attributed to the apti-

.
tude of the operating pool. The minimum

qualifications required of operators, while

realistic, are high. The source of the

problem is that the state has'not taken

measures to assure the availability of the

resources necessary to develop the capa-

bilities of the operating pool to the level

required.

The problems which could potentially

result from failing to provide these re-

sources are substantial. In the period

between 1965 through 1978, approximately

$20 billion will have been spent on con-

struction of wastewater facilities in New

York State. If the facilities are not op-
erated properly, a large percentage of .this

investment will have achieved no benefit.

Wastewater treatment plant operational
staffs are the people ultimately responsi-

ble for the protection of this public in-

vestment and its efficient use, as well as

the protection of the public health and the

environment.

The only apparent alternatives to redUc-

ing the number of plants failing to meet per-

mit conditions are assuring adequate manpower

development, making capital improvements to

the facilities, using enforcement action or

accepting substandard effluents. Capital

improvements will prove extremely costly

and still may not achieve the desired re-

sults. Enforcement, while it will ulti-

mately be required in a number of instances,

may prove impractical for wide-scale appli-

cation to municipalities on a.significant

basis and is not a solution in itself. Even

if a municipality is subjected to perialties,

it must then still solve the problem of

substandard plant performance. Accepting

the substandard performance cannot be con-

sidered, given the magnitude of the invest-

ment in water pollution control the public

has made.

What is identified in the following

analysis is a system which, while not the

solution to all plant performance problems,

can provide reasonable assurance that few

such problems will be attributable to the

manpower elements of operation. The cost

of this assurance is small compared with

that of the original investment and the

other alternatives cited above.

System Elements - Conceptually

The system has been designed to assist

in the major objective of New York's Pure

Waters Program -- that is, the abatement of

water pollution -- through operational man-

power development. In order to accomplish

this, it is'necessary to provide broad

training in the fundamental elements'of

plant operation to every individual in the

state who will have operational

48



responsibility. This is being provided
now and must be maintained. In addition,
intensive training must be provided for a
limited number of individuals for two
interrelate&purposes. First is the
achievement of the "master" pool of opera-
tors referred to above. Second is the
need to have the capability of assisting
specific plants with manpower-related
operational problems which cause deleteri-
ous impact on the environment. A concep-
tual, description of each major element in
the system is presented below. (See Table 9.)

Entry-Level Training: Since 1965 the
state has supported'this level of training
by contracts with educational institutions.
The three basic considerations behind this
effort are:
1. The training is essential for assuring

that those responsible for facility
Operation have the. fundamental know-
ledge required to meet their responsi-
bilities. Each and every certified
operator in New York must have at least
this level of training in order for the
water pollution program to have any
measure of success.

2. The Department should continue to meet
a"portion of the costs required for
conducting this training. This is nec-
essary to maintain the quality of the
courses through use of the highest cal-
iber instructors,- updating curriculums,
adding new courses to keep pace with
changing technology, scheduling courses
when and where, needed, and other means.
Such quality assurance is impossible to
attain'through a totally regulatory
posture, which is the only-alternative.

3. The contracting institutions can pro-
vide the necessary training more effi-
ciently and effectively than, any other

resource. Over the past 10 years,
these institutions have acquired the
necessary expertise for conducting the
entry-level training, as well as having
'the 'necessary laboratory facilities.
More than 11/2 times the present program
cost amount would be required for the
Department to conduct this training
using its own staff and facilities.

Upgrade and SpeCial-Purpose Training:
Although different in objectives and scope,
training at these two levels is similar in
concept. _Both levels of training build
upon"the entry-level, increasing the open:
ator's knowledge and skills for better
performance of the individual and, as a

result, the treatment plant. Upgrade
training is broader and more general in na-
ture and IS offered to a larger target
&Loup. Special-purpoSe training is more
specific in both nature and target group.
It is intended either 'to eliminate specific:
problems or to develop specific capabili-
ties. Both are required for a substantial
percentage of the state's operators.
1. Upgrade Training in the proposed system

would continue to be offered through
existing mechanisms, but the capabili-
ties of these mechanisms would be in-
creased through the assistance of the
system elements discussed in following
sections. An additional stimulus to the
improvement and increased utilization of
upgrade training is the concept of re-
newal of treatment plant operators' cer-
tificates, with continued training as a
requirement. This is an issue which re-
mains to be dealt with.

2. Special-Purpose Training, to be conduc-
ted on an effective basis, requires a
method of identifying both the subjects
which need to be presented and the indi-
viduals who should attend. Needs for
the courses will be identified by analy-
sis of operating data on a statewide
basis, field observations= by the educa-
tional assistance teams, and recommenda-
tions of operators and Department field
personnel. .Participants will be selec-
ted in a similar manner. The focal
point of the delivery mechanism will be
the training facility, when established,
and the educational assistance teams
discussed in following sections. Selec-
ted participants would attend specific
courses held at the training facility
and at in-plant locations throughout the
state, conducted by staff of the educa-
tional assistance teams.

Project Aim: As can be seen in this
proposal, the training delivery mechanisms .
of the system range from broad programs for
attendance by all operators to very spe-
cific programs for selected individuals.
The subsystem which is being developed for
identifying the` individuals and subjects
for the intensive levels of training, as
well as having broader manpower planning
capability, is given the..name "Project Aim."
This subsystem will have two elements: a
data processing and analysis element and an
element based on pfofessional evaluation
and judgment.

The data processing element will have as



-52

Table 9
Comprehensive Wastewater Treatment Plant Operator.

Training and Deielopment System Conceptual Summary

ELEMENT
SUMMARY

DESCRIPTION
OBJECTIVE

METHOD OF
PERFORMANCE

TARGET.
GROUP

..

ENTRY-LEVEL
TRAINING

. .

.Classroom training
- broad in nature

. .

.

To provide
fundamental
knowledge
required for
plant operation

Primarily through
contracts with
educational in-
stitutions -

Highly extensive
- mandatory for
all NYS operators
- voluntarily at-
tended by others
involved in plant
operations

UPGRADE
TRAINING

Primarily class-
room training;
median in speci-
ficity between
entry-level and
special purpose

To improve
knOwledge and
skills of.oper-
ators beyond the
minimum level
required

Through educa-
tional institu-
tions, supple-
mented by courses
at treatment
plants and at the
training facility

Extensive
- most NYS opera-
tors plus selec-
ted other indi-
viduals involved
with plant opera=
tions

PROJECT AIM Development and
operation of a
sub-system to '

assist in estab-
lishing training
needs and prior-
ities

To'focus the
intensive ele-
ments of the
system's train-
ing delivery
mechanisms for
achievement of
maximum pollu -'

tion reduction

Automated data
system supple-
mented by judg-
ment of system
personnel and
others

All operators and
treatment plants
in the state

TRAINING
FACILITY

-.

An actual treat7
ment facility with
instructional
capabilities

.

built-in

To provide a
base of opera --

tions for system

implementation
where "hands-on"
instruction and
practical demon-
,strations can be

provided

To be constructed
at the "head end"
of a major treat -
ment facility

Primarily for usel
in special - purpose

and upgrade train-
ing and the prac-
tice and demon-
stration of oper-
ational tech-
niques by the ed-
ucational assis-
tance teams

SPECIAL-PURPOSE
TRAINING

A balanced mix of.
classroom and -

"hands-on" train-
ing. For specific
trainees and/or
on specific sub-
jects

.To develop full
capabilities of
selected opera-
tors and to
overcome spe-
cific problems. 'ted

By educational
assistance teams
at the training
facility, supple-
mented at selec,-

plants

Intensive - a
limited number of
selected opera-
tors from selec-
ted treatment
plants '

EDUCATIONAL
ASSISTANCE

.

Total operational
training to entire
plant operating
staffs at their
own facilities

To eliminate
-operational de-
ficiencies when
due to manpower
development
causes at
plants in NYS

By educational
assistance teams
at operating fa-.-,,

cilities exper-
iencing opera-
tional difficul-
ties

Highly intensive'
- selectedoper-
ating staffs
(anticipated max-
imum impact apon
plants ir(S-25
MGD size range).



inputs the self-monitoring and regulatory
surveillance data supplied in connection
with the. ermit System and the operation
and maintenance data supplied in connec-
tion with the Department's program of op-
eration and maintenance cost reimbursement.
Also proVided as input to the system will
be data on experience and training of in-
dividual operators.

Supplementing this will be the judgment
of needs as assessed by the educational
assistance teams, Department field person-
nel and other reliable sources. Project
Aim will serve to direct the resources of
the system where they will achieve maximum
results in improving water quality. To
achieve the same results without this sub-
system would require a considerably greater
output of resources.

The Training Facility: Successful op-
eration of the proposed system requires a_
training facility consisting of appropri-
ate classroom(s) and other standard in-
structional necessities. More important,

'however, is a demonstration-scale waste-,
\ water treatment plant and ancillary equip-

ment which can be used for instructional
urposes. This requires that the effluent
om the training facility be discharged

into a large treatment plant, rather, than
a sall plant or directly to a receiving
water\ This will permit operation of the
facility to be determined strictly by
training needs, without the added con-
straint Of constant production of high
quality effluent.

The training facilit will be the base
for the special-purpose training, giving
the trainees the opportunity to obtain
"hands-on" practice and to manipulate the
treatment plant and equipment during
training. It will also give the educa-
tional assistance teams. and "master level"
operators the opportunity to practice ad-
vanced operational techniqued. The fa-
cility will be the center in the state for
instructional materials in water pollution
control.

Educational Assistance Teams: The key
to successful implementation of any system
is the personnel wh'operate the system.
This is particularly true in the, case of
manpower development systems. The educa-
tional assistance teams will have three
fundamental. responsibilities:
1. Providing in-plant educational assis-

tance,to operating staffs at facilities

0,1
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established as priorities through Project
Aim.

2. Providing special purpose training at the
training'iacility to those individuals
and in those subject areas established
as` through Project Aim.

3. Providing assistance and instruction to
those involved in providing entry-level
and upgrade training; preparing for this
and the above assignments; developing
training aids for this and the above
assignments; operating the training fa-
cility treatment plant.

In order for effective performan:-,2 of

these functions, the educational a,-,-Listance
teams will need to maintain their own oper-
ational expertise, which is a major reason
for assigning them-the responsibility for
operation of the training facility. There
should be:three teams alL3rnating in the
perfdrmance of each of the functions spe-.
cified immediately above. Each team should
consist. of an operator-engineer-instructor
and two operator-instructors. There should
also be two scientists as resource persons,
primarily for labOratory training and anal-
yses, a prOjett director, and a clerk-
typist.

The System - Implementation Details

Entry-Leve:- This is currently
the strongest .zf New York State's

water pollution Lc;Acrui training effort.
It is proposed to maintain the present ca-
pacity. This will provide training for
approximately 300 operators per year.

Upgrade Training: It is proposed to- im-
prove the capabilities of the existing "de -
livery system through development of staff
of the Office of Environmental Manpower and
other key Department personnel. The capa-
bility acquired will be disseminated to
others involved in the upgrade training ef-
fort such as higher-leVel operators and
academic instructors.

The means of staff development will be
attendance at operational courses and di-
rect involvement in` acilitY operations.
At full capability, training will be pro-
vided to approximately 400 operators per
year, with the objective being to bring
them to what has been previously referred
to as the journeyman level. This. figure
is higher than that for the entry - level "for
.a number of reasons. Individuals may
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require training An several upgrade train-
ing sessions; there is a backlog of
viduals requiring this training; and new
technical and regulatory developments will
require additional training of individuals

to maintain current levels.

This level of training will be rela-
tively broad-based and for the most part
can be best providedlocally at education-

al institutions such as the community col-
,

lege network. In certain instances, up-
grade training at centrally lo,:v-isd treat-
ment plants and at the szt training cen-

ter will be most effectiv:e.

Project Aim: The development of Project

Aim was initiated under an EPA grant, and

remains in progress. 'Details regarding
each individual plant's unit processes,

_the self-monitoring and regulatory sur-
veillance data provided under permit con-
ditions, training and experience records
of operators and professionaLjudgments
will be integrated into a system. This

system will be used to establish priori-
ties in terms of upgrade and special-7.
purpoSe training which should be provided
operators with special needs for training

or special talents to be developed, and

plants at which manpower development will
achieve significant operational improve-
ment. For the total system to achieve its
intended effect without Prbject Aim would

require resources severallorders of magni-

tude higher. Data concerning approximate-
ly 500 municipal wastewater treatment fa-

cilities and 2,000 operators will be anal-

yzed in the system for the establishment
of priorities.

Training Facility: The nature of waste-

water treatment plant facility operation
mandates that, in order to be effective,

training and other facets of manpower
development must include specialized and

intensive elements. The specialized, in,
tensive training can only be given effec-

tively by individuals who are knowledge-

able and proficient in both the practical

and theoretical phases of operation. The

adVances which are being made in treatment
technology also require that instructors
keep themselves current.

Effective instruction in the special-
ized, intensive subjects which need to be

taught can only be given where the train-

ees have the opportunity to actually.ob-

serve and use, in'a training-environment,
equipment of the nature they will be using

at their own facilities and observe as far

as possible the effect of the techniqueS

they will be learning.

All of the above point out the neces-
sity for a training center consisting of a

treatment plant and instructional facili-

ties. Such a facility is proposed herein.
A substantial amount of the capital costs
required can be provided by the federal
government under the authority of Section

109(b) of the Water Pollution Control
Amendments of 1972 (P.L. 92-500).

The facility would be staffed by the
Educational Assistance Teams, with support
Services provided by a stenographer andAwo
laborers. Additional annual costs will be
similar to those required for the operation
of asmall-scale treatment plant. Opera-

tion pf'the facility by_the Educational
Assistance Teams will enable them to test
newly developing operational techniques for

process optimization and to develop such

techniques themselves. Such techniques,
when proven effective, can be spread
throughout the state through the various
elements of the Comprehensive Operator
Training and Development System.

It will also provide the opportunity for

truly practical training. Approximately
300 operators will be trained at the facil-

ity each year. The majority of the train-

ees at the center will be receiving special-

purpose training which can only be given at

such a facility. The remainder will be re-
ceiving upgrade training, where it is evi-

denced that the specific upgrade training
courses in question can be provided more
effectively at the center than at educa-
tional institutions or at centralized
wastewater treatment plants.

The center will also be the focal. point/'

for development of instructional materials
and be important as a resource for the
training of regulatory agency engineers in

the operational aspects of water pollution

control. A key additional use of the fa-
cility will be fOY the training of those in

the state who ark instructors in entry-
level and upgrade training programs to as-
sure the transfer of appropriate new devel-

opments at thoselevels.

Special-Purpose Training: Intensive

instruction in the operational control and
maintenance of many unit processes and the
equipment required for these processes is

necessary for'their effective utirizatiah.
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and proper upkeep. As stated above,, such
instruction can only be given effectively
by individuals thoroughly knowledgeable t
about the processes and equipment. The
proposed system will develop the required
expertise in the Educational Assistance
Teams and enable the transfer of this ex-
pertise by means of special-purpose train-
ing conducted at the training facility and
at treatment plants during on-site educa-
tional assistance projects.' Approximately
200 operators per year will receive this
training. The prorated cost of the
special-purpose element,of the system is
$100,000 per year, primarily in personnel
costs.

Educational Assistance: The most in-
tensive element of the system will be the
Educational Assistance Projects (EAP).-
The Educational Assistance Teams will con-
duct total training-programs at plants
selected through Project Aim. The EAP
will be tailored specifically to each
plant at whichit is conducted. The ob-
jective is not merely to overcome the
specific operational problem or problems
which may have caused Project Aim to focus
on it. It is to adequately develop=4he
,plant staff so that while overcoming spe-
cific problems, future operational prob-
lems are avoided.

.A minimum of 15 EAP's could be provided
each year, resulting in the optimization
of the operation of plants.selected so
that their improvement would have maximum
benefit to the environment. The EAP's
would also provide for maximum development
of approximately 100 operators per year,
In addition to deVeloping fuller capabili-
ties for the operation of the plants at
which the EAP's were conducted, these op-
erators will., be the nucleus for upgrade
and other local-training efforts for oper-
ators of additional plants in _their apes.

SOUTH CAROLINA,

The. Trainers .

Training for operators of water and
wastewater treatment plants in South Caro-
lina is provided bytwO state institutions:.
Clemson.University and the Technical- and
Comprehensive Education Sygtem (TEC).. The
university's training program is .directed
by the,Office of Operator Tratffing, a di-
vision of the Department of Environmental
Systems Engineering, within, the College
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of Engineering. The TEC system includes 16
locally directed technical education cen-
ters andcolleges around the state and a
state-level Special Training Projects Of-
fice. Both the Office of Operator Training
and TEC are funded by annual appropriations
from the South,Carolina General Assembly.

Clemson University: In the mid-1950's,
influential members ofthe Water and Pollu-
tion Control Association of South Carolina
(WPCASC), recognizing the need for well
trained operators in the state, convinced
the State Legislature to appropriate $10,000
for operator training at Clemson University.
Initial emphasis was placed on development
and delivery-of correspondence courses, but
the program gradually expanded'as annual
appropriations gradually increased, and
today administering correspondence courses
is only one of the Office of Operator
Training's activities.

One of. Clemson Operator Training's most
successful and well received projas,is
its Short School; an intensive three-to-
four-day review session for operators held
in the spring. of each year. Short School
uses performanceoriented instructional
materials, developed at Clemson,.., to refresh
the operator's knowledge of the practices
and procedures of water/waste er treat-
ment. Classes for all certi ion levels
in water and wastewater 'are o ered, and
certification examinations usually are ad-
ministered on the day following the conclu-
sion of the school. One-hundred-eighty-
five persons attended the May 1977 Short
School.

Short School ,has become a vital part of
operator training in South Carolina, and
operators, WPCASC and the South Carolina
Board of Certification of Environmential
Systems Operators have regularly requested
Clemson to offer two schools per year. In

response, Clemson has planned to sponsor a
modified, two-day short school in the fall.

-
Approximately two years ago the Office

of Operator Training began publishing a
bimonthly newsletter, the South Carolina
Environmental Systems Operator., The Oper-
ator is designed and written for in-plant
operating personnel and attempts to be an
informative,and entertaining, news medium,
rather than a techniCS1 publication.

Specialized workshops are also a part of
the Operator Training program. To date, in
1977, workshops in mathematics, operation
and maintenance of "package" plants

5,8
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and Operation and maintenance of,pumping Between September 1976 and May 1977 approx-. . I

siations have been held. An average of 17 -V,, imately 500 persons were enrolled in such

persons attended each short course. . courses in South Carolina TECs: Each en-

rollee pays $40 to $60 to attend acourse.
Instructional materials Oed in Short

School and much of th matirial used in Two technical colleges offer two-year

workshops are develop ; d at Clemson by the ( associate'degree programs covering both

. Office of Operator Training. For example, \ water and wastewater. Greenville Technical

work was completed recently on the second \College hds a program in water and waste-

edition of Math Problems for Water Quality # water technology, and Sumter Area Technical

Control Personnel, a book of 77 problems College awards associate degrees in envi-

presented as an operator would
,

most likely ronmental systems engineering.

efig nter them in ,a treatment plant. The

pr. (ib ems were selected from more than 1,500

su ssions from active operators. The

number of words in each problem statement'
is held to a minimum, and, to the extent
possible, all ddca are shown in charts, on
diagrams, on reports, etc. The book comes

in two veMpions: as'a student workbook

and as an.nstructor's manual. The versa-

til6 instructor's manual contains only
problem structures (without data), a for-

mat which allows a single problem to be

used any number of times.

In addition to discharging their train-
ing duties, members of the Operator Train-

ing staff serve on the South Carolina
Board of Certification of Environmental
Systems Operators and the Board's exam

Development Committee. Until recently the
prOject administrator of Clemson Operator
Training chaired the Exam Committee and,
in that capacity, did much to promote the'

performance-objective approach to exam

writing.

An area iniwhich the Office of Operator

Trqining has pOteliCial to'increase its
service to the state involves extension
activities. For example,-a specialist to

provide on-,the7,pbltraining and direct

technical assistance Is needed in South

Carolina, and plans are being made at
Clemson to employ such a person sometime

in the futpLe.

TEC: Wate /wastewater treatment being
a technical field, participation in/opera-'
tor,oraining by South Carolina's technical

education centers has evolved naturally
since the TEC system began taking shape in

the early 1960s. Most of the'training
offered by TEQ,,is limited to continuing
education courses taught at night and de-

signed to aid persons already in the water/

wastewater field upgrade themselves with

regard to certification' levels. These

courses usually lastbetween 12'and 16
weeks and involve 96 to 100 class hours.

Other Principals

While Clemson's Office of Operator
Training and the TEC system deliver most of

the training operators in SoUth Carolina

receive, three other organizations play
important roleS,in determining what that
training will lie. These organizations are
the Water and Eollution Control Association

of South Carolina (WPCASC), the South Caro-

lina Department of Health and Environmental
Control (DHEC) and the South Carolina Board

of Certification of Environmental Systems

Operators (the Board of Certification).

WPCASC: WPCASC is a voluntary associa-
tion of operators, engineers, managers and

other persons with interests in the water/

wastewater field. Because it is recognized
by most:deciSion makers as the best medium

through which operators can express collec-
tively their views on issues retevant to

the field, WPCASC can have a great deal.of

influence, formal and informal,. on any sub-

ject associated with water/wastewater
treatment.

Regarding operator training, WPCASC got
involved at the very beginning of Clemson's

program and, in fact, deserves much of the

credit fOr the existence of a Clemson pro-

gram. The initial state appropriation used

to establish operator training at Clemson

was granted in response to WPCASC%lobbying

efforts, and the Asf3ociation Has played an

important'role in the development of Clem-,
son's correspondence course system. )WPCASC
has worked with Clemson in developin and

choosing manuals for the courses, holds
copyrights on many of the manuals and han-
dles major portions of the financial mat-
ters associated-with the courses. ,

rection WPCASC takes concerning operator

training largely is determined by the ac-
tions and recommendations of the Associa-

tion's Education Committee (formerly the
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School Comml-tee), which was a prime mover
in getting tie Clemson Short School
started.

DHEC: DHEC is South Carolina's health
and pollution control agency and performs
enforcement and regulatory functions. Op-

,
erator training is.nat a primary concern
.of DHEC, but the Department does employ a
Manpower Planning, Development and 'gain-
ing Coordinator within its Environmental
Quality Control Office. This officer
serves as the state's official contact
with Federal agencies, such as EPA, which
promote programs and piovide funding for
training.

Board of Certification: South Caro-
lina's 11-member Board of Certification
has its origins -in the 196,6 mandatory cer-
tification law. The Board consists of
four persons representing WPCASC, three
representing DHEC, two representing Clem-
son, one representing the South Carolina
Soil and Water Conservation Commission and
one representing the South Carolina Muni-
cipal Association. The legal responsibil-
ity of the Board is that of certifying the

--qualifications of persons working in water
quality and wastewater treatment plants,
based on operating experience, education
and examination requirements.

Additionally, the Board is charged in
its enabling act with assisting and advis-
ing WPCASC and Clemson regarding educa-
tional programs for operators. This assis-
tance and advice usually is given in two
forms: recommendations from the Board and
'actions of the Board's Examination Devel-
opment Committee. The Board, for example,
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can indicate that a particular manual will
be the primary reference for examinations
for a given level of certification and sug-
gest that trainers use that manual in short
courses and classes. The Examination De-
velopment Committee, which does exactly
what its name implies, affects operator
training in that the information required
of a person taking a certification exam is
at least part of'the information a trainer
wants to impress upon his or her-trainees.

Conclusion

No single person, committee, association
or agency is in charge of all operator
training in South Carolina. Clemsons
Office of. Operator Training and the TEC
system operate independently of each other,
and any coordination of effort is the re-
sult of mutual goodwill and willingness to
cooperate. The degree of cooperation be-
tween the two training systems has fluctua-
ted considerably over the years, with the
present trend appearing to be toward bett,n.
communication and association.

Concerning the actions of WPCASC, DHEC
and the Board of Certification, the impor-
tance of these influences is dependent upon
how and to what extent the influences are
exerted. Each of the three views training
from a unique perspective and each is en-
titled to be listened to by trainers.
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Appendix 1
Features of IRIS

OBJECTIVES OF SYSTEM

- IRIS has been de'veloped with a number
of different kinds of users in mind:
1. Instructors desiring knowledge of

instructional materials.
2. Instructors, authors or publishers

desiring to enter new instructional
material into the system.

3. Developers, authors, publishers or
funding agencies desiring information
on the .existence of material in a par-

ticular subject.

IRIS PRODUCTS
CATEGORIES AND RELATIONSHIPS

The principal concept of IRIS is to
supply the user with a set of information

products which provide efficient access to
available training material. IRIS pro-

ducts fall into three major categories:
'Reports, Indexes and Tables. Each cater

gory'meets a specific user requirement;
namely:

REPORTS. These products (Title
Master Report, Iden.tification
Number Master Report) provide
complete bibliographic infor-
mation on each training material
in IRIS. They are examined by the
user in. making a final judgment
about whether the material meets a
particular need.

. INDEXES.. These products (Subject,

Type, Category, Author, Source) do

not provide complete bibliographic
information. on each training mate=

riai. Rather, they provide key
information (Title, Author, Media
Type, Date, Category and Ed...:cational
Level) to allow. the user to rapidly
browse through training materials

and make initial selections. To

facilitate this browsing, each
index is sorted appropriateiy.
For example, the Subject Index
allows you to determine what mate--
rials are available for a given
subject, such as "LabOratory
Skills."

TABLES- These products (Code
Definition, Thesaurus,Sourc'e
Name, Source Code) assist the user

in using the Indexes and Reports
by providing definitions for spe-
cial codes used in IRIS:

TITLE MASTER REPORT

This product is one of the two master

reports provided through IRIS. As a Master

'Report, it completely describes each train-
ing material in the system. Alphabetically
arranged by the title of the material, all
authors, sources, types, categories and
subjects assigned to a Tarticular training
material are defined here. It also indi-

cates edudational level rent or purchase
requirements (cost), publication date and

copyright. An 'objective and concise ab-,

stract describingythe material and its use,

and a "remarks field" describingspecial
physical and bibliographic charaCteristics

of the item, c.'implete'the record entry..

The user must know the title of a mate-
rial before'using this report. To facili-

tate this, several. indexes (Subject, Author,
Source, Type,4Category) are Provided which
allow the user to browse the IRIS system

And select potentially relevant training
materials. During this browsing proeess,

the user notes the titles of materials and

then consults the Title Master Report to

read the full bibliographic' citation and

abstract before making a final materials

selection.
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Title Master Report

PAGE 211

SEWAGE WORKS OPERATION UNIT 1 DATE: 68.00

AUTHORS) : RONHOVDE I N TYPE(S): PM CATEGORIES: M 0

MUM: TEXAS AM COST: 1.67 P LEVEL: 1 ID NUMBER: EPAW00535 COPYRIGHT: '

SUBJECT AREAS:

CHLORINATION , WASTEWATER CHARACTERISTICS COLLECTION SYSTEMS PRIMARY TREATMENT

DIGESTION TRICKLING FILTERS ACTIVATED SLUDGE

REMARKS AND SUMMARY:

63PP

INTRODUCTORY TEAT DESIGNED TO COMPLEMENT.CLASSROON INSTRUCTION, CHARACTERISTICS AND METHODS OF COLLECTING WASTEWATERS,

ARE PRESENTED, FOLLOWED BY A DISCUSSION OF THE MORE COMMON UNIT PROCESSES EMPLOYED IN PRIMARY AND SECONDARY TREATMENT.

ADDITIONALLY, SOME CONSIDERATIONS OF ROUTINE TESTING AND SAFETY ARE PRESENTED,

SEWER CONSTRUCTION DATE: 65.00

SOURCE'S): PCA . COST: 6,o0 R LEVEL: . 3

AUTHOR(S): PCA TYPEISI: MP CATEGORIES: D

ID NUMBER: EPAWOOT88 COPYRIGHT!

SOBJECTIREAS:

SEWERS CONCRETE PIPES CONSTRUCTION

REMARKS AND SUMMARY:

16MM. 18 MINI COLOR: PURCHASE PRICE $110.

ILLUSTRATES PROPER PROCEDURES THROUGH EVERY PHASE OF A SEWER PROJECT' FROM STAKING; OUT BY' THE ENGINEER THROUGH

FINAL COMPACTION OF BACKFILL, MANY ALTERNATE METHODS OF CONSTRUCTION ARE SHOWN WITH CONCRETE PIPE AND SEVERAL

TYPES OF CONCRETE UNITS FOR MANHOLES, INCLUDES BOTH NEW AND CLASSICAL BEDDING METHODS'IND THE USE OF CONCRETE

PIPE IN SIZES FROM 00 72 INCH DIAMETER.

SEWERS A HIDDEN, COMMUNITY BENEFIT (OUT OF PRINT)

AUTHOR(S1: PCA

SOORCEIS): PCA

SUBJECT AREAS:

SEWERS

REMARKS AND SUMMARY,

16MM, IT MIN., COLOR

DATE:

TYPEISI: NP CATEGORIES:

COST: 0.00 LEVEL: ID NUMBER: EPAW00789 COPYRIGHT:

SEWERS GUARDIAN OF COMMUNITY HEALTH (OUT OF PRIAI DATE:

WHOM: CAN TEX TYPE(S): MP CATEGORIES: 14

SOURCE'S): CLAY PIPE COST: 0.00 LEVEL: ID NUMBER: EPAW00790 COPYRIGHT:

SUBJECT AREAS:

SEWERS

REMARKS AND SUMMARY:
4

16MM, 26 MIN., COLOR
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ID MASTER REPORT

EPAWOI6SS

FUNDAMENTAL ASPECTS OF WATER QUALITY MANAGEMENT

AUTHOR'S': HANN R W
TYPEISI: PM CATEGORIES:MOPS

SOUYEISI: !ECHOIC COST: 8100 P LEVEL: 2 COPYRIGHT:

SUBJECT AREAS:

BIOLOGICAL ANALYSIS CHEMICAL ANALYSIS
WATER QUALITY

CHEMICAL ANALYSIS

REMARKS AND ABSTRACT:

156 PP.

TECHNIQUES FOR PLANNING, MANAGEMENT,
ANALYSIS AND IMPROVEMENT OF WATER QUALITY,

EPAWCI66C

DESIGN HANDBOOK OF WASTEWATER TREATMENT SYSTEMS

AUTHORISI: GOODMAN 8 L
TYPEISI: PM CATEGORIES: 0

SOURCE'S': TECHNOPIC COST: 20.00 P LEVEL: 3 COPYRIGHT:

SUBJECT AREAS:

WASTEWATER TREATMENT PLANTS PRETREATMENT
PRIMARY SEDIMENTATION TRICKLING FILTERS

AERATION CHLORINATION
WASTEWATER TREATMENT DESIGN INDUSTRIAL WASTES

DOMESTIC WASTEWATERS

REMARKS AND ABSTRACT:

125 PP

GUIOE TO ADVANCED DESIGN OF DOMESTIC AND INDUSTRIAL WASTEWATER TREATMENT SYSTEMS.

EPAW01661

DATE: /Ho

DATE: 12 -00

HANCBCOX OF WATER RESOURCES AND POLLUTION CONTROL
DATE: 76-99

AUTHORISII GEHM BREGMAN TYPEID: PM CATEGORIES: L T

SOURCE'S': VAN' NOSTRA COST: 39.50 P LEVEL: 3 COPYRIGHT:

SUBJECT AREAS:

MANUALS WATER QUALITY DESALINATION
LAWS AND REGULATIONS

WATER REUSE TERTIARY TREATMENT

REMARKS AND ABSTRACT:

PPPOVIDES A SECTION-BY-SECTION ANALYSIS OF THE FEDERAL WATER POLLUTION CONTROL ACT, EXPLAINS THE TECHNOLOGY REQUIRED

TO MEET THE LAWS REQUIREMENTS,
DESCRIBES AREAS SUCH AS PRACTICAL, ECONOMIC DESALINATION; TERTIARY

TREATMENT OF

MUNICIPAL SEWAGE; TREATMENT AND
DISTRIBUTION OF POTABLE WATER; DISPOSAL OF SLUDGE RESULTING PROM WASTE TREATMENT;

BENEFICIAL USE OF WASTE HEAT,FROM
INDUSTRIAL FACILITIES; WATER RECLAMATION

THROUGH ADVANCED TREATMENT OF

MUNICIPAL AND INDUSTRIAL WASTEWATER,

EPAW01662

NEW CONCEPTS IN WATER PURIFICATION

DATE: 74-00

AUTHORISI: CULP G L CULP' R L TYPEISI: PM
CATEGORIES : .T

SOURCE'S,: VAN NOSTRA COST: 16.95 P LEVEL: 3 COPYRIGHT:

SUBJECT AREAS:

WATER TREATMENT PLANT CONSTRUCTION OPERATIONS (WATER! SEDIMENTATION

FILTRATION ,
COAGULATION RESOURCE RECOVERY

WATER TREATMENT PLANTS

REPOT AND ABSTRACT:

30614.1 103 ILLUS. ,

SHOWS HOW TO USE ADVANCED TECHNIQUES FOR DESIGNING NEW TREATMENT 'PLANTS OR INCREASING THE\CAPACITY AND PERFORMANCE OF

EXISTING ONES. EXAMPLES IN FULL-SCALE USE OF THESE PROCEDURES, ENGINEERING DESIGN
INFORMATION, AND ACTUAL PLANT OPERA-

TING EXPERIENCES BRING YOU VITAL
INFORMATION IN AREAS SUCH AS HIGH RATE (TUBE) SETTLING; ADVANCES IN COARSE-TO-FINE

IN-DEPTH FILRNTION; A FULLY AUTOMATIC METHOD FOP OPTIMIZING AND, CONTROLLING
COAGULANT COSAGF; DISPOSING OR RECLAIMING OF

WASTE WA/TER PLANT SLUDGES; ENSURING
ACEQUATE C SUCCESSFUL DISINFECTION;

REMOVING TOXIC HEAVY METALS FROM WATER SUPPLIES.
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ITEM

ID Number

Copyright Code

Item Title

Publication Date

Author'

Type

Category

Educational Level

CODE. DEFINITION TABLE

DESCRIPTION CODE DEFINITION
.

unique 9-character lie lJ com-
prising a 4-digit agency/
program Identifier (EPAW)
plus a 5-ti iglt sequence number

indicates wheiher item is C copyright
blank no copyrightcopyrighted

title. of the material

month and year

up to two

up to four AC
AR
FS
MP
OT
PM
SL
NC
VR

up to 5 one-character codes
broadly identifying the appli-
cation area of,the material

M

defines educational use level
of material

Originating Source up io two; identifies organ-
ization responsible for the.
material

Cost approximate done': amount if
item is available for-pur-

,, chase

Purchase/Rent Code indicates whether material
can be rented or is available
for purchase

Subject up to 16

Remarks

Abstract

identifies specirl character-
is"tics of the media that
cannot be-easily quantified-

up to 5-120 character lines
representing a professional
summary of the material

audio tape cassette
audio tape reel
35mm filmstrip
motion picture
overhead transparency
printed matter
35mm slide
video tape eassette
video tape reel

design
explanatory
legal & regulatory
monitoring &

surveillance
0 operations
P planning
S supervision
T theory

0 remedial
1 basic
2 intermediate
3 advanced'

Consult Source Code Table

.R loan/rent/free
P. purchase

Consult Thesaurus
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Appendix 2
Sample SOJP Activated Sludge
For more information contact:
Joe Bahnick
MOTD /OWOP
EPA
WasfAgton, DC20460
202-426-7887

9
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S.O. J. P.

A GUIDE FOR THE

DEVELOPMENT OF

50./P NO 5

ACTIVATED
SLUDGE-AERATION

AND
SEDIMENTATION

STANDARD OPERATING JOB PROCEDURES

DEVELOPED BY

CHARLES COUNTY COMMUNITY COLE

LA PLATA, MARYLAND

UNIT OPERATIONS

WASTE WATER TREATMENt PLANT

FOR

GRANT. NO 900253
MANPOWER DEVELOPMENT STAFF,

INVIRONMENTAL PROTECTION AGENCY.

(Document Cover)
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Process Activated Sludge - Aeration & Sedimentation

1. Operation Objectives

Brief Description of Process

1. Conversion of nonsettleable and nonfloatable materials
ti

in

Wastewater to settleable, flocculated biological groups and

separation of the settleable solids from the water.

2. Wastewaten enters the aeration unit where air is applied to

mix the waste materials and biological organisms and to supply
the organisms with oxygen to promote their growth. The

organismi feed on the waste material converting it to water,

carbon dioxide and more organisms. As the material is consumed
or entrapped by the organisms, a floc, or grouping of organisms

is formed. The water and floc flow to settling basins where
quiet conditions allow the floc to separate from the water.;

The water flows from the surface of the tank to further pro-
cesses or to a receiving stream and the settled organisms
are returned to the aeration tank once again to be mixed with

waste materials. The concentration of the organisms is
controlled by wasting excess solids to disposal operations.

SOJP NO 5 PAGE NO 2
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Process ACTIVATED SLUDGE - AERATION & SEDIMENTATION

General Description of Equipment Used in the Proceeq

Flow Measurement

Influent - Parshall Flume - Bubbler Tube Level Sensor
Return Activated Sludge - Magnetic Flow Meter
Waste Activated Sludge Magnetic Flow Meter
Air Flow, Orifice Plates, Differential Tubes, Totalizer Integrators

Air Application

Common Header, Swing Type Diffb-Ser Arms
Sparger Diffuser Coarse Bubble - 3/8" Orifice.
Centrifugal Blower, Constant Speed Motor, Manual'Valve Control for
flow with Automatic Back Pressure Control

Two Aeration Tanks Width equal to Depth

Sedimentation

Center Feed Clarifiers with Skimming Device, Hydraulic Suction
type Sludge Collectors, Notch Overflow Weirs

Sludge Pumping

Centrifugal, Varispeed Pump, Electric Drive

Control and Metering

Central Control Panel for Return Activated Sludge, Wasting and
Blower Control

SOJP NO PAGE NO 4



SWARD OPERATING JOB PROCEDURES

SOJP NO 5

PROCESS Activated Sludge-Aeration Sedimentation

Prepared by CiolitMason Date 11.26-72

Approved by

1111.11AMMIMIWMFMr

OPERATING FUMES STEP SEQUENCE

C. ROUTINE OPERAT ON

tRMATION OPERATING COALS SPECIFICATIONS TRAINING

GUIDE NOTE

Observation

2. Equipment

Checking

(every 4 hrs)

1. Observe surface of

aeration tank once

every 2 hours

2. Observe surface of

clarifiers once every

2 hours

3. Check clarifier

sludge blanket and

record once every 2

hours

4. Obseive flow'over

clarifier weirs

1. Good mixing, minimum of dead spots

2. Color-red brown to brown

3. Odor-like earth

4. Foam, color and amount

5. Foam control sprays on

1. Minimum of scum

2. Minimum rising sludge

3. Minimum suspended materials

1. Level between 1/4.1/2 tank depth

VI-

111-2

VI .3

VI.4

VII-1,VI-5

VI.6

VI.7

VI.8

1. Even flow
I VI.9

2. Weirs clean
VI -9

5. Observe return sludge 1. Color brown to red-brown
VI-2

flow 2. Odor-earthy
VI.3

3. Even smooth flow
III.1

1, Check blower and

record readings

1. Suction gauge near zero

2, Oil. temperature per mfg. 'specs.

3. Oil pressure' per mfg. specs.

4. Cooling water flow at set point

5. Ammeters per mfg. spec.

6. Phase angle indicator greater than p,85

7. Bearing temperature per mfg. specs.

8. Vibration monitor within specs.,

V-44

V-45

V-45

V-45

V-46

V-47

V-48

V-49

SON NO 5

PAGE NO



STANDARD OPERATING JOB PROCEDURES

SUP NO 5 Prepared by George Mason Date 11-26-72

PROCESS Activated Sludge-Aeration & Sedimentation
Approved by

INFORMATION7OPERATING GOALS/SPECIFICATIONS TRAINING

GUIDE NOTE

OPERATING PROCEDURES.
. STEP SEQUENCE

_

C-I PROCESS CONTROL

1. Sampling 1. Collect a flow paced

composite sample of

influent wastewater

1, Daily

2. Refrigerate at 4°C after each sampling

3. Analyze for BOD, suspended solids, total

phosphorus and COD and record

X -1

_
2. Collect a flow paced

composite sample of

mixed liquor

.

1. Daily
if

,

', Refrigerate at 4°C after each sampling

3. Analyze for suspended and volatile solids,

and record

X-1

3. Collect a flow paced

composite sample 4

1. Same as for mixed liquor

.return activated

sludge

4. Collect a flow paced

composite sample of

the clarifier over-

flow

1. Daily

2. Refrigerate at 4°C after each sample

3. Analyze for BOD, COD, turbidity, suspende'

solids and total phosphorus, and record

1

5. Collect a grab sample

v the influent

I, Daily .

2. Determine and record Ammonia-N

) -2

6. Collect a grab sample

of the effluent

1. Daily

2. Determine and record Nitrate-N

2. Sampling for 1.. Grab a sample of 1. As needed for control purposes-may be

Control mixed liquor once/hour or once/4 hours

2, Perform settling rate test, 60 minutes in )

5".drain settleometer ,

.

50JPNO 5
PAGE NO 12
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STANDARD OPERATING JOB PROCEDURES

SOJP NO' 5

PROCESS Activated Sludeluation Sedimentation

Prepared by George Mason

`Approved by

Date 11-26-12

i0 'HATING SOCEDUREr STEP §EQUENCE INFORMATION/OPERATI1 GOALS/SPECIFICATION TAME
GUIDE NOTE

ABNORMAL OPERATION

Bulking

Sludge

Observe settleometer

tests

Observe clarifier

,
Observe aeration tank

Note oxygen demand

ratio

Correct sludge

condition for long

term operation

Note slowly settling sludge with extremely

clear supernatant and lack of straggler

floc. Sludge light brown to gray in color

.
Plot settling and SSC curves

1. Sludge blanket>1/2 of tank volume or

sludge going over the weirs .

I. Note: may possibly have 'white foam over

much of tank surface

. May be 2 or less

VIII -1

1I -3

VI-10

I. Increase aeration rate as per,oxygen V11-4

demand test

2. Aerator D.O. between 1 and 3 mg/I

3.
Adjust return rate to increase the sludge VII.4

concentration ratio. This adjustment will

be made by deciding what return sludge

concentration is desired aul the settled

sludge concentration at time t.

Adjust wasting - reduce the wasting rate

to decrease the settling rate of the

sludge in the system,

Run settleometer and centrifuge test and V11-4

perform calculations at
least once per 4

hours until condition is corrected.

SOJP NO 5
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TRAINING GUIDE SECTION II

EDUCATIONAL .CONCEPTS MATHEmATICS

TRAINING TRAINING INFO: THEORY/CONCEPTS/CALCULATIONS/ REFEBENCEIMINSTRUCTIONAL
GUIDE NOTE TECHNIQUES RESOURCES

How to make a graph of volume of sludge
versus time'
(1) Mark a horizontal line in even

intervals, each representing S
minutes up to 60

(2) Mark a vertical line in even intervals
each representing SO ml.

(3) Place a dot at each point observed,
at the intersection of-the appro-
priate volume and time until the 60
minute Teriod is. up

Example:

Time

1000.

}to,

700-

600 -

500 -

400

300

200 -

100,7

0;

0 min.
S "

10 "

1S "
20 "

30 "

40 "

SO
60 "

Volume

1000
S80
430
310
270
200
180
150
140

ml

10 1S 20 2S 30 3S 40 4S SO

Minutes

SS 60

SOJP NO PAGE NO 28
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TRAINING GUIDE SECTION V

PROCESS EQUIPMENT

,TRAINING
GUIDE NOTE

TRAINING INFO: THEORY/CONCEPTS/CALCULATIONS/- REFERENCES /INSTRUCTIONAL

TECHNIQUES RESOURCES

V-4

[A.2.2.1]

V-5

[A.2.3.1]

V -6

[A.2.5.1]

V-7

[A.2.6.1]

V-8

[A.2.7.1]

Observe indicators on valve to ascertain
valve position. If not marked, mark the
fully open and fully closed positions with

a permanent marker.

Lock with bar provided on power switch-
gear circuit breaker.

Water stops are provided to keep water froM
leaking in. or out of the tank at the joints.

If water is leaking in, repairs should be
made before putting the tank in service, as
leaks going out could contaminate the

surrounding ground water.

An open drain could make the process in-

operable since this is an uncontrolled
wasting of sludge. Make sure drain
operators are lubricated and operate
freely since they will be needed next time

you need to drain the tank and the mechan-
ism may be inaccessible with the tank full.

These valves are to keep the tank from
\ floating when empty and their free
operation is absolutely necessary. ..They

may have to be pushed down before putting
the tank into service, particularily if it

has been out for a long period of time.

Antifoam sprays should be operable and

unplugged. They will probably be needed
dpring start up of the process, as foam

is common during the first weeks of

operation.

Absolutely clean sparger ports are
necessary to insure adequate agitation
and air supply.

Misi7seated 0-rings lead to air leakage
and inefficiency, and lubrication is

necessary to prevent 0 -ring cracking and
to insure easy operation' of the sating

arms.

SOJP NO
PAGE NO

QV
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Appendix 3
Performance Objectives for Instructor Training Courses
For more information contact:
Kenneth M. 1-fay
MOTD/OWOP
EPA
Washington, DC 20460
202-426-8703

83

r")

8 1



ji4

Appendix 3
Performance Objectives for Instructor Training Courses

BACKGROUND

-s-
The development of the following four-

part unit of instruction' from an Instruc-
tor's Guide was based upon the material
presented by EPA's Instructor Technology
Course-B, which was conducted extensively
in the United States by Kenneth M. Hay. It

reflects minor modifications and changes of
emphasis that developed when Charles county
Community College conducted the program
under the direction of Carl"Schwing. In

addition, it has incorporated the comments
and suggestions of a panel of eviewers,
selected for their expertise in the vari-
ous subject areas.

_PURPOSE

The Instructor's Guide establishes the
qualitative requirements for the Basic
Instructor Technology Course in terms of
instructional objectives, which are pre-
sented in the preferred instructional se-
quence. The units of this instruction in-
clude both the prescribed subject matter
and the recommended instructional media.
Although the units and their component
lessons outline the instructional content
to be covered, additional background de-

.
velopment is normally required of the

instructor.

- COURSE DESCRIPTION

This course, from which the following
units of instruction are taken, provides
training in the styling or restyling of an
instructor's approach to teaching, based
gpon the U.S. Environmental Protection
Agency's Instructor Development Program.
It is offered to supervisors,'instructors
and prospective instructors of environmen-
tal instructional programs aria is designed/

to insure successful performance through an

increase of instructional knowledge and
technology. Seventeen-units of instruction;

presented in an instructional sequence best
for learning, are presented in this course.
A minimum of 40 hours is required to com-
plete this competency-based instructional
program. A variety of instructional media
is used throughout the course to provide
continuous examples of their proper utili-
zation in actual teaching /learning situa-
tions. There are no academic prerequisites
for,the course. However, one who enrolls
must bte directly_ involved in one or more
element's within the training. process.

COURSE OBJECTIVES

Upon completion, the trainee will be
able to:

- Write a clear, precise instructional
objective (behavioral objective).
Differentiate between acceptable and
fliacceptable instructional perfor-
mance.

- Utilize effectively the information
received regarding le principles
of learning, commd>iation, instruc-
tional media, instructional methods
and evaluational procedures.

- Ddmonstrate those instructional
techniques which are necessar' to
insure a successful instructional
performance.

- Render a comprehensive and construc-
tive evaluation on the mannerisms,
techniques,and methods demonstrated
during an instructional presentation.
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INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES
Lessons: Total of 4

ESTIMATED TIME: 3 hours

PREREQUISITES: Satisfactory completion of previous units of
instruction or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: Tc write a meaningfully stated
instructional objective: one that succeeds in
communicating to the reader the writer's instructional
intent.

CONDITIONS: By recall.

ACCEPTABLE PERFORMANCE: As prescribed in i,ndividual

JUSTIFICATION: In order to prepare an effective instructional
package worksheet (lesson plan), the instructor must be
able to write meaningful instructional objectives.

INSTRUCTIONAL RESOURCES:

SELECTED: T8-1 through T8-23 Task Detailing 02) Sheet

SUGGESTED FOR DEVELOPMENT: None

INSTRUCTIONAL ACTIVITIES:

Lesson 1. Terminal Behavior
2. Conditions
3. Acceptable Performance
4. Checking Instructional Objectives

METHOD OF EVALUATION: Instructor wirYdeterl?ine if the class
has achieved an acceptable perfdrmance level by questioning
several learners selected at random. (He will ensure
equitable distribution of questions during the unit..)

9/77
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INSTRUCTOR DEVELOPMENT PROGRAM

COURSE: BASIC INSTRUCTOR TECHNOLOGY

SUBJECT.MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF TNSTRULN 8: WRITING INSTRUCTIONAL OBJECTIVES

Lesst...: 1 of 4: Terminal Behavior

ESTIMA". 15 minutes

PREREQUISITES: Satisfactory completion of previous units

of instruction or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the terminal benavior

portion of the instructional objective so that it

clearly identifies what the learner will be DOING

'(stated in performance terms) when demonstrating
his achievement of the objective.

CONDITIONS: By recall.

ACCEPTABLE PERFORMANCE; 80%

JUSTIFICATION: In order to write a meaningful instructional

objective, the instructor must be able to state the terminal

behavior in clearly defined terms.

INSTRUCTIONAL RESOURCES:

SELECTED: 'T8-1 through T8-11; Learner's previously
completed Task Detailing (A2) Sheet ('lnit 6)

SUGGESTED FOR DEVELOPMENT: None

INSTRUCTIONAL ACTIVITIES:

INSTRUCTOR ACTIVITY:

Review the previous unit, Instructional Objectives.
Ensure that the material on Terminal Behavior, Conditions,

and Criterion of Acceptable Performance is thoroughly

understood.

Show transparencies T8-1 through T8-11 on instructional/

behavioral objectives to reiterate and reinforce the back-

ground information which the class 's been given. As each

transparency is displayed, read and i..iscuss it fully.

Refer the students to the A2 Task Detailing Sheets which

they completed in Unit 6, Task Analysis. Ask them to

write the terminal behavior portion of an instructional
objective for one of the steps which they listed on the

sheet. Provide any assistance which they might need. When

they have finished, call on several to read their objectives

aloud and offer a critique.

80



LEARNER ACTIVITY:

Learner writes the terminal behavior portion of.an
instructional objective for one step (procedure)
listed on his Task Detailing (A2) Sheet.

METHOD OF EVALUATION: Instructor will call upon several learners
to read the "terminal behavior" portion that each has
prepared.
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INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES
Lesson 2 of 4: Conditions

ESTIMATED TIME: 15 minutes

PREREQUISITES: Satisfactory completion of previous units

of instruction as well as Lesson 1 or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the "conditions" portion
of an instructional objective so that it clearly
defines the qualifications which will be imposed upon
the learner when he is demonstrating his mastery of

the objective. .

CONDITIONS: By recall.

ACCEPTABLE PERFWMANCE: 95%

JUSTIFICATION: In ord,..rtk, write meaningful ,ructional

objective, the instructor mast be-able tc clearly define
the conditions under which the terminal ..;er,.)vior is to

occur.

INSTRUCTIONAL RESOURCES:

SELECTED: T8-12 througi .'8-15; A2 Sher!* orepa.,e0 by

students during Unit 6.

SUGGESTED FOR DEELOPMENT: None

INSTRUCTIONAL ACTIVITIES

INSTRUCTOR ACTIVITi:

Review that portion of tY7 previous Itrit ru Instructional
Objectives which deals wi.:4 "conditions."

Show transparencies T8-12 through T8-15 on "conditions"

to supplement the irformation the c] s= has alrel

received. As each transparency is displayed, rear and

discuss it,fully.

Ask-the students, to add "conditiols" to the instructional
objectives they wrote in Lessr.n 1. Circvlatl among the

classto provide assistlnce when needed. itrt they ,have

finished, select several students to read aloud what they

have written. Provide corsructive cri0.c:Lsm where

necessary.
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LEARNER ACTIVITY:

Learner writes the "conditions" portion of an instructicv
objective.

METHOD OF EVALUATIOE: Instructor will call upon learners
read the "cond.Lions" they have written.

83
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INSTRUCTOR DEVELOPMENT PROGRAM
COURSE: BASIC INSTRUCTOR TECHNOLOGY
,SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES

Lesson 3 of 4: Acceptable Performance

ESTIMATED TIME: 15 minutes

PREREQUISITES: Satisfactory completion of previous units

of instruction as well as Lesson 1 and 2 of this unit

or the equivalent.

INSTRUCTIONAL OBJECTIVE:

TERMINAL BEHAVIOR: To write the "acceptable performance"

portion of an instructional-objective so that it

clearly defines how well the. learner must perform.

'CONDITIONS: By recall.

ACCEPTABLE PERFORMANCE: 95%

JUSTIFICATION: In order to write a meaningful instructional

objective, the instructor must be able to define the

minimum acceptable performance he will accept.

INSTRUCTIONAL RESOURCES:

SELECTED: T8-17, T8-18; Learner's A2 Sheet

SUGGESTED FOR DEVELOPMENT: None

INSTRUCTIONAL ACTIVITIES:.

INSTRUCTOR ACTIVITY:

Review that portion of the previous unit on Initructional

Objectives which pertains to the criterion of ':,:eptzable

performance. Emphasize that the establiEhmei.;!.

a criterion tells the student HOW WELL h: mus' 7 r;'orm.

Show transparencies T8-17 and 18-18 to reinff:7.:e

class's understanding of "acceptable.perforvtdnce As

these transparencies are being discussed, poiht out that die

term "performance' level" is used synonymously vit.%

"acceptable performance."

Refer the students to the instructional objectives they
have written in the preivous two lessons. Ask them

to now add a criterion of -accep%able performance to these

objectives. Assist them as necessary in this task. When

they have finished, select several students to read aloud

what they have written and provide whatever criticism iL

required.

a
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LEARNER ACTIVITY:

Learner completes instructional objective by writing
"acceptable performance" portion.

METHOD OF EVALUATION: ,Instructor will call upon several learners
selected at random to read aloud the "acceptable performance"
portions which they have written.
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INSTRUCTOR DEVELOPMENT PROGRAM

COURSE: BASIC INSTRUCTOR TECHNOLOGY

SUBJECT MATTER: METHODOLOGY AND TECHNIQUE OF INSTRUCTING

UNIT OF INSTRUCTION 8: WRITING INSTRUCTIONAL OBJECTIVES

Lesson 4 of 4: Checking Instructional Objectives.

ESTIMATED TIME: 2 hours, 15 minutes

PREREQUISITES: Satisfactory completion of previous units as

Well as Lesson 1 through 3 of this unit or the equivalent.

INSTRUCTIONA OBJECTIVE:

TERMINAL BEHAVIOR: To perform the following:

a. Identify t}e instructional objectives that
successfully communicate an educational intent.

b. Prepare an instructional objective for each step.

CONDITIONS:

a. Given a list of instructional objectives.

b. Using the steps itemized on the A2 Task Detailing

Sheet.

ACCEPTABLE PERFORMANCE:

a. 100%
b. 80%

JUSTIFICATION: To ensure that the concept of instructional

objectives has been thoroughly understood, it is necessary

to have feedback from the students.

INSTRUCTIONAL RESOURCES:

SELECTED: /T8-19 through T8-23; Learners' Task Detailing

(A2) Sheets prepared during Unit 6

SUGGESTED FOR DEVELOPMENT: None

INSYUCTIONAL ACTIVITIES:

INSTRUCTOR ACTIVITY:

Using transparencies T8-19 through T8-22, discuss the

question posed by each transparency with the class.

Ask various. class meml,ers'to provide reasons why the
proposekanswers or statements are correct or incorrect.
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INSTRUCTOR ACTIVITY (CONT'D.)

Refer the students to the A2 Task Detailing Sheet which
they have been using in this unit. Ask them to prepare
an instructional objective for each step listed on the
sheet using the lined yellow pads provided.

Circulate around the class, and along with the assistant
instructors, offer any assistance that might be needed.
Evaluate the students' work and where common'problems or
misunderstandings are identified, clarify them for the
entire class.

LEARNER ACTIVITY:

Write instructional objectives for each step (procedure)
listed on learners' A2 Sheets.

METHOD OF EVALUATION: Instructors and assistant instructors
will circulate through the class and evaluate learners'
work as they write instructional objectives.

ft.
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Appendix 4
Example of a Self-Paced Module of Instruction
Volumetric Analysis
For more information contact:
Joe F. Allen
Department of Chemistry
Clemson University
Clemson, SC 29631
803-656-3276
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Tip

touching
side of
beaker

VOLUMETRIC ANALYSIS
(Draft 2)

Meniscus
reading

A. K. BONNETTE; JR.

Baptist College at Charleston
Chprleston, South Carolina

DELORES M. LAMB
and

JOE F. ALLEN

Clemson University
.Clemson, South Carolina

June 1976
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Volumetric Analysis

WHAT IS THIS MODULE ABOUT?

- 100-

The preparation and standardization of sodium thiosulfate, .

NaS,O 5H20, using primary standard potassium biiodate,
KH(110,1,, arc discussed. Equations are given for the final
calculation of the concentration of the Na

2
S
2
0
3

5H
2
0 solution:

WHf DO I NEED TO LEARN THIS?

In many Chemical testa, a initial step in the analysis is a
volumetric titration. For example, in a dissolved oxygen (D.0.)
determination, the final step is a titration using sodium
thiosulfate as the standard reagent. The general procedure
describd in this module is:followed in the standardization
of moat chemicals used.in volumetric analysis if the
chemical of interest is substituted for the sodium thiosulfate.

WHAT DO I NEED TO KNOW BEFORE I BEGIN?

Before beginning this module you should have completed all
modules through 22, except numbers 16 and 21.

WHAT EQUIPMENT AND SUPPLIES DO I NEED?

EQUIPMENT AND SUPPLIES
OBJECTIVE
1 2 3 4

Reagent grae.2 N 5H2O

Chloroform

(2) Storage bottle-dark glass

25 ml volumetric pipet

(3) 500 ml voluMetric flask

10 ml graduat d cylinder X X-

Refrigerator X

Reagent grade KH(I0 )

(2) Weighing bottle

:Triple beam or centigram. balance X X

Drying oven

R. beaker

Ring stand

Iron ring
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UIPMENT AND SUPPLIES

OBJECTI'
1 2 3 4

Forceps ,
X

Desiccator X

Balance that weighs to 0.001 g X

100 ma volumetric pipet X

100 ml graduated cylinder
/ X

250 ma Erlenmeyer flask

.

X
00.

250 ml glass-stoppered bottle X

250 ml beaker X

l0 ma beaker X

Starch 1 gram X
-1

Bunsen burner X

150 ml storage biottle.fitted with
rubber stopper

X

FOtassium iodide, KI X

500 ma Erlenmeyer flask X

20 ml Volumetric pipet
, X

50 ma Buret ,-'

Ae.ocstos pad

WHAT SUPPLEMENTAR7 MATERIALS WILL HELP ME?

1.

- 101

"Part 2. ;Titration Techniques," #813 from Communication

Skills Coriporation, elide tape presentation -- OBJECTIVES

1, 2, 3.

2. "How to Titrate Using a Burette," #B8105 from Communication

Skills Corporation, elide -tape presentation--OBJECTIVES 1, 3.,

3. "Preparing Solutions," #813 ft'om Communication Skills

Corporatism, elide -tape presentation--OBJECTIVE 2.

4. "Dilution and Titration Proble.:,c," #897 from Communication

Skills Corporation, elide -tape
presentation--OBJECTIVES 2, 3.

5. "Titration'," #5400 from Kalmda Company, 16 mm motion picture- -

OBJECTIVES 1, 3.

vt,

1

-

II /
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WHAT ARE MY OBJECTIVES?

Upon completion of this module, you should be able to:

1: Define the following terms commonly used in volumetric analysis:

a. volumetric analysis

b. indicator

C. standard solution

d. primary standard

e. standardization

f. titration

g. r'titrant

h. end-point

2. Prepare the reagents for a titration procedure.

31; Titrate a potassium biiodate solution will standard sodium
thiosulfate solution.

: CaZculate the concerttration of the sodium thiosulfate solution
in normality units.

4

4.



OBJECTIVE 3i

ACTION

CONDITIONS:

PERFORMANCE:

Titrate a.potaseium biiodate solution with standard
sodium thiosulfate solution.

Given a chemical laboratory containing the chemicals
and equipment listed on Pages 1 and 2.

Titrate until addition of one drop of sodium thioeulfate

changes the color. Three coneecutive titration° should
require the same volume to t0.2 ml of sodium thioeulfate.

Before beginning this section review the module ''Care and 'Use of

Burets."

Exercise 6: a. Roughly weigh out 1 to 3 g of potassium iodide, KI.
(This need not be accurately weighed.)

b. Transfer the KI to a 500 ml Erlenmeyer flask and add
about 100 ml of distilled water. Swirl the contents
of the flask gently until all the KI dissolves.

c. Use.a 10 or 25 ml graduated cylinder to transfer 10 ml
of the previously prepared 10% sulfuric acid solution,
then swirl the flask gently to mix the solutions.

d. Use a pipet to transfer 20.0 ml of the standard
(0.0375N) potassium biiodate to the above solution.
Mix thoroughly by swirling the flask for.30 seconds.

e. Place the above red to red-brown solution in the
dark for 5 minutes. (Use the drawer or cabinet
beneath your lab bench, if available).

f. To the contents of the above 500 ml flask, add
enough distilled water to half fill the flask.
Swirl the contents gently (be careful not to
splash out any of the solution) to mix the
solutions.

g. Fill a 50 ml buret with the standard sodium thiosulfate
solution. See the figure an the next page to refresh
your memory! Record the initial buret volume of the

Na
2
S
2
0
3
solution in your laboratory notebook.
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Using a small funnel, rinse a clean buret with
a few milliliters of the solution. Allow the burst
to drain.

Fill the buret
to above the

zero mark with
the solution.

Open the stopcock Refill to lust below the
wide fore few seconds 0.00 mark (somewhere

to remove all air between 0-1 mit. Take
from the tip. initial reading with

eye level with meniscus
Do not attempt to set
initial reading at 000
or 1.00 or any other

specific reading

_ 98
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h. In most titrations you add titrant until the color

changes. However, in the test you are now running,
a two step color change is required to determine

the end point. First, add the solution from the
buret until the potassium biiodate solution in the

Erlenmeyer flask changes to a pele yellow color.
To accomplish this, add the soIaron from the buret
at a fast dropwise rate (one drop every one or two

seconds). See the figure below. Stop the addition
of Na,S,O, from the buret when the pale yellow

eolor-ib reached.

Adluet Ilduid how by
the thumb and two lingers
held around the stopcock
with a slight inward
pressure on the Teflon
plug to prevent leakage

Swirl the liquid
during the titration.
rnd wash the walls
with distilled water
from the wash bottle

A

Recommended technique for manipulation of a buret stopcock. Most left-handed students
will manipulate the stopcock with the right hand (A). whereas most right-handed students
will prefer to manipulate it with the left hand (B).

MANIPULATION OF A BURET STOPCOCK

i. Use a 10 ml graduated cylinder to measure 1 to 2 ml

of the freshly prepared starch solution. Add the

starch to the above solution and swirl to mix thoroughly.

The solution in the flask should have changed colors

from pale yellow to light or medium blue. Starch is

the indicator w ich causes the blue-76Tor. Slow add

more7lodrmthiosulfate from the buret (dr se w th

constant swirling of the flask) until the solution turns

from blue to colorless. This is the end-point. Stop

the as ITIon of sodium thiosulfate. (The solution in

the flask should still be cloudy due to the starch

suspension.) Also, if this solution is allowed to
stand open to air, the blue color gradually returns.
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OBJECTIVE 4:

ACTION:

CONDITIONS:

PERFORMANCE:

3. Record the final volume of the sodium thiosulfate
from the buret in your laboratory notebook. Subtract
the initial volume from the final volume to find the
amount of Na

2
S
2
0
3

5H
2
0 added to the flask.

Final volume of Na2S203 5H20 ml

Initial volume of Na
2
S
2
0
3

5H
2
0 w

Volume of Na
2
S
2
0
3

5H
2
0 added

to the flask

ml

ml

Calculate the concentration of the sodium thiosulfate
titrant in normality units.

Given the normality.(ur weight) and volume of the potassium
biiodate and the volume of the sodium thiosulfate added to
the flask.

Normality calculations to ±0.0002 of the true normality.

Of the following equations, 1 is general, but 2 applies an4_
to the potassium biiodate titration with sodium thiosulf157 T9
find the normality of the Na2S203 solution use the equation: 4'

A
NBVB

A

Normality of Volume of Na S 0 Normality of
-2

Na
2
S
2
0
3

added to the2 rlas3k KH(I0
3
)
2

V
AN

A
N
B

Volume, of
MI( 103)2

V
B

If exactly 2.4180 g of KH(I002 were used in Exercise 3 to prepare
the standard biiodate solution, then the normality of KH(I0,)2
used in equation above(NB) is 0.0375 N. If some other weight of
KH(I03)2 was measured, use equation below to find NB.

N
B

weight KH(I03)2

64.48

Since the procedure calls for.20,0 ml of the KH(I03)2 to be added
to the flask, VB is 20.0 ml in Equation 1.

Example: A standard KH(I0), solution was prepared using 2.408 g
KH(I0,), as descfiVed in Exercise 3. This sample was
titratea with a Na

2
S
2
0
3 s

olution as described in Exercise 6.
18.52 ml of the Na

2
S
2
0
3
solution were needed to turn the

solution from blue to colorless. Calculate the normality
of the Na

2
S
2
0
3

solution.
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June 1976

MODULE 23 DIAGNOSTIC TEST

VOLUMETRIC ANALYSIS

If you can satisfactorily complete these exercises, you may omit this
training module and proceed with the next module.

TIME MUTATION: 1 hour

1. Define 6 of the following terms in your own words:

a. volumetric analysis

b. indicator

c. standard solution

d. primary standard

e. standardization

f. titration

g. titrant

h. end-point

4. Prepare the following reagents for a titration procedure when

given the reagents and equipment and the preparation procedures:

(Your supervisor may ask that you prepare only 1 or 2 of these

solutions.)

a. 0.0375 N sodium thiosulfate standard titrant

b. 0.0375 N potassium biiodate solution

c. 10% by volume sulfuric acid

d. starch indicator solution

3. Label and store each of the solutions prepared in exercise 2.

4. Titrate three 20.0 ma samples of potassium biiodate solution with

the prepared sodium thiosulfate titrant. These three titrations

of the potassium biiodate samples must require the same volume to

t 0.2 ml of sodium thiosulfate to reach the end point.

5. Record all weight and'volume data from the titrations properly

in a laboratory notebook.

6. Calculate the volume of the prepared sodium thiosulfate solution,

added to the potassium biiodate, from the initial and final volume

readings.
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litme 1976

MODULE 23 PRESCRIPTION FOR DIAGNOSTIC TEST

VOLUMETRIC ANALYSIS

Each exercise in the diagnostic teat for Volumetric Analysis (module
23) refers directly to one of the objectives in this module. The
test exercises are further divided into skills which must be mastered
to perform the exercise satisfactorily. The particular Course I
module objective(s) which taught this skill or concept, is listed
beside each skill. If you have problems doing any of these steps
within the test exercise, refer to the listed objective(s) for further
study.

Diagnostic Test

Exercise
Number Skills or Concepts Module Objective

1 Definitions . 23 1

2 Equipment identification. 7 1 4,

Use a Bunsen burner to 11 2

boil distilled water 11 3
15 1 (Ex. c)

3 5

* Weigh solid samples 20 2

(single pan analytical 20 3

balance) 6 1

5 3

* Weigh solid samples 19 2

(double pan analytical 19 3

balance) 19 4

19 5

6 1

5 3

* Weigh solid sample 18 2

(toploading balance) 18 3

6 1

5 3

Transfer solids with 14 2

spatula 3 4.
4

3 7b

Mix solution in 15 1

volumetric flask 8 5

22 6 (ex. 11 e-k)

1 0 7
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Appendix 5
Excerpts from Model Certification Examination Procedures
For Process Control Operations of Wastewater Treatment Plants
A: Test Specification
B: Test Item
For more information contact:
Harris Seidel
ABC
Municipal Building
Ames, IA 50010
515- 232 -8210
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TEST ITEM SPECIFICATION OBJ-7

IDEN. NO.: OBJ-7

TOPIC: Level I, II Process Units

TERMINAL BEHAVIOR: Recognize process unit problems within a particular

process system.

GIVENS: Directions: CHECK the most likely process unit problem or prob-

lems requiring immediate attention.

Content: Diagram of a process system, plus

Set of data reflecting one particular process unit prob-

lem, plus

List of possible process unit problems

SCORING: Most likely process unit problem must be identified; penalize checking

of unlikely process unit problems.

NOTS:

1, Alternative Directions (See Section VI, page 59.)

(1) CHECK only the most likely process unit problem, IF complications expected
from checking all most likely process unit problems.

(2) WRITE the most likely process unit problems, IF recall more job-critical than

recognition.

2. Content (See Section VI, page 61.)
(1) Diagrams for all process systems appear on pages 87 to 99.

(2) Specific data for particular process unit problems within the following process
systems begin on the next page:

PROCESS SYSTEM PAGE

1A to be added
IB to be added
IC 150
ID 160

II.A 168
IIB to be added
IIC to be added

3. Test Items Needed (See Section VI, page 62.)
One per process unit problem to be diagnosed.

4. Levels (See Section VI, page 62.)
Use as recommended for Levels I, It; require writing for III, IV.

5. Priority (See Section VI, page 63.)
HIGH for Levels I, II; medium for Levels Ill, IV.

6. Recommended Media (See Section VI, page 63.)

Panel Book for process system diagrams; Test Book for set of process unit data and

problems.

7. Sample Test Items (See Section VI, page 64.)

149
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CONTENT OBJ-7

PROCESS SYSTEM I-C
(Diagram on page 91)

Beginning on the next page, problems with the following process units of Process System
I-C are detailed.

Lift Station (page

Comminutor (stationary screen with oscillating cutter) (page

Grit Chambers (hand-cleaned) (page

Gas Chlorinator (page

Sludge Drying Beds (page

150
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PROCESS SYSTEM IC

LIFT STATION PROBLEMS

GIVEN THIS SET OF DATA IN THE
TEST BOOK TEST ITEM

THIS IS THE
CORRECT ANSWER

TO CHOOSE

THESE ANSWERS MAKE
ACCEPTABLE
DISTRACTORS

wet well inlet has normal dry weather
flow
wet well empty with flow going directly
to pump suction
lead pump is running
follow pump is running
lead & follow pump check valve lifting
orms are slightly above closed position
force main pressure low and erratic
lead air compressor running
low level pressure switch is closed
electrical controls automatic mode

malfunctioning level
control is causing pumps
to run constantly

malfunctioning level con-
trol is causing pumps to run
out of phase
malfunctioning level control
is causing pressure switches
to open too soon
malfunctioning level control
is causing high wet well level

wet well inlet has normal dry weather
flow
wet well is erratic with alternating
excessively high and low levels
lead pump starts and stops erratically
follow pump starts and stops erratically
lead and follow pump both have normal
discharge
force main pressuiv erratic with
alternating high anr! low pressures
lead air compressor running
low level pressure switch is erratically
opening and closing
high lave, pressure switch is erratically
opening and^closing
electric controls are on automatic

malfunctioning level
control is causing pumps
to run out of phase

malfunctioning level control
causing leadfollow sequence
switch to be broken
malfunctioning level control
is causing pumps to run
constantly
air system causing
erratic wet well influent
flow
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PROCESS SYSTEM IC

LIFT STATION PROBLEMS

GIVEN THIS SET OF DATA IN THE
TEST BOOK TEST ITEM

THIS IS THE
CORRECT ANSWER

TO CHOOSE

THESE ANSWERS MAKE
ACCEPTABLE

DISTRACTORS

' wet well inlet is normal for dry weather lead pump clogged follow pump clogged
flow lead pump check valve
wet well alternating excessively high clogged
and excessively low levels force main pressure too high
lead pump starts at right level, level
continues to rise, pump stops at right
level
follow pump starts at right level, level
drops, pump stops at right level
lead pump check valve lifting arm
remains stationary in lowered position
when pump starts and sups
follow pump check valve lifting arm
rises when follow pump starts, goes to
lowered position when it stops
force main pressure remains same when
lead pump starts, increases when follow
pump starts, drops to previous level
when follow pump stops
low level pressure :witch normal
high level pressure switch normal
electrical controls automatic

wet well inlet increased flow because follow pump clogged lead pump clogged
of rain follow pump check valve
wet well unchanged at excessively high clogged
level force main pressure too high
lead pump running
follow pump running
lead pump check valve lifting arm up
follow pump check valve lifting arm down
force main pressure remains at normal
range for one pump ,
low level prissure switch normal
high level pressure switch normal
electrical controls automatic

152
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SAMPLE TEST ITEM #2 FOR OBJ-7 (Recognize process unit problems within a
particular process unit system)

!REFER TO PANEL 4 IN THE PANEL BOOK.

Below Is a set of data, or events, that could happen if a process unit problem developed in

Process System C.

DATA

Lead pump does not start on rising level in lift station.

Follow pump does not :tart on rising level in lift station.

Mercury switches for lead and follow pumps remain open on rising level.

Compressor remains running.

Air flow from end of bubbler tube into wet well

Study the data carefully.

Decide the most likely process unit problem causing the results shown in the data.

Check below the most likely process unit problem requiring immediate attention.

a. Discharge valve clogged

b Drain ch 'ck valve malfunction

c. Malfunctioning level control (Lift Station)

d. Follow pump clogged (Lift Station)

e. Clogged check valve on follow pump (Lift Station)

f. Inlet pipe clogged

g. None of the above (If you checked this answer, enter the type of process
unit problem you think most likely caused the results shown in the data.)

Enter here:

NOTE; In choosing the incorrect answers for the Test Item above:
Avoid too obvious "dIstractors."
Include all reasonable "distractors."
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JO! tsltornTerformance Objectives

ll ABC LeVels of Certification
ckground

xample for Level I, Primary
Sedimentation Process Control Objectives

For more information contact:
Eileen Schmidt
Ko:BoX210
Charles County Community College
La Plata, MD 20646
301-934-2259 x 330



r4DITI Performance Objectives
Levels of Certification

Backgroun
Example for Level I, Primary
Sedimentation Process Control Objectives

For. sometime instructional objectives
haVe.been,developed by grantees of EPA and

other:agenCies. In 1976 Charles County
CommunityCollege began development of in-
structional objectives for entry-level and
advanced7level treatment plant operators
'under, Grant T900501701. During the course

of this grant,:EPA awarded another grant
to the AssoCiation of Boards of Certifica-
tion (ABC) for the:development of a uni-
fOrm certification model. ABC based its

_

gyStem on four categories of certification:
Wastewater Collection System (WWC),

2. Wastewater Treatment Plant (WWT),
3. Water Distribution System (WD), and
it.Water'Treatment Plant (WT),
Hach of these levels had four classes
ranging from I (the lowest) to IV, accord-

ing tocomplexity and the management skills

required.

.

The college has modified and adjusted
its development of the instructional ob-
jectives to parallel the ABC subject cate-
gory format. .'These instructional objec-
tives were then reviewed on a nationwide

basis by representatives of ABC, the Ameri-
can Water Works Association (AWWA), Water

Pollution Control Federation (WPCF), U.S.
Environmental Protection Agency (EPA),
state regulatory agencies, amd operating

agencies.

After a series of instructional objec-
tives was prepared on any given subject,
these objectives and evaluation sheets were
sent out to the evaluators. Upon return of
the evaluation sheets, an average of the
evaluation values was placed on each objec-
tive, as well as a summary of the comments
from the reviewers. Utilizing this infor-
mation;-dome instructional objectives were
added in various subject areas, some in-

structional objectives were moved from one
module to another, and others were moved
from one class to a higher or lower class.

Each grantee participating in this pro-
ject will receive a summary of the evalua-
tion for the instructional objectives on
which he is working. This same review
committee will be evaluating his product.

. EXAMPLE FOR LEVEL I: PRIMARY SEDIMENTATION PROCESS CONTROL OBJECTIVES

1. Identifying the Unit

*TER BEH - Identify the rectangular primary sedimentation tank.

COND - Given a photograph of a rectangular primary sedimentation tank.

AP. - Indicate whether the unit in the photograph is a rectangular

primary sedimentation tank.

2. Process Description

TER BEH - Tn technical and nontechnical terms describe the sedimentation

process in a rectangular primary sedimentation tank.

COND - Given photographs of a rectangular primary sedimentation tank.

*TER BEH = Terminal Behavior
COND = Conditions of Performance
AY = AcceptaBle.Performince-H

4,%g7. ,



B. EXAMPLE FOR LEVEL I continued

2. Process Description continued

AP - The description must include:
a. the name rectangular primary sedimentation tank.
b. the purpose of the primary sedimentation process in

terms of how it affects the wastestream.
c. the effect of primary sedimentation on other process

units including:
1. trickling filtration 7.

2. aeration 8.

3. secondary sedimentation 9.

4. pond stabilization 10.

5. thickening 11.

6. anaerobic digestion

3. Identifying Components

TER BEH - Identify the components of a rectangular primary sedimentation tank. ,

COND - Given a photograph of a rectangular primary sedimentation tank.
AP. - The trainee must identify the following listed components and

associated equipment:

aerobic digestion
sludge conditioning
slUdge dewatering
solids disposal
effluent disposal

a. Influent channel n. Skimmer
b. Baffle o. Longitudinal sludge
c. Drive unit collector
d. Sludge pipe p. Drive chain
e. Sludge hopper q. Scum box
f. Tee rail r. Scum pipe
g. Gear box s. Sludge cross collector
h. Headshaft t. Drive sprockets
i. Bearings u. Wearing shoes
j. Revolving scum skimmer v. Collector sprockets
k. Take up w. Angle tracks
1. Adjustable effluent weir x. Shearpin hub
m. Effluent channel z. Chain guards

4. Purpose of Compor:nts

TER BEH - Explain the purpose of each component, how each component works and
why it is important to the operation of the rectangular primary
sedimentation tank.

COND - Given a photograph of the rectangular primary sedimentation tank.
AP - The trainee must describe the function and importance of each of the

components listed in lesson number 3 of this subject matter.

5. Locating Components

TER BEH - Name and locate the components of a
sedimentation tank.

COND - Given a photograph of a rectangular
AP - The trainee must point out and name

number 3 of this subject matter.

6. Safety',*.

TEW.BEH -Describe safety procedures for a rectangular primary, sedimentation tank.
COND, ' Givena photograph of a rectangular primary sedimentation tank.
AP The trainee must comment on high risk activities, sources of danger

and safety equipment, explaining how the procedures protect employees
and visitors:

rectangular primary

primary sedimentation tank.
the components listed in lesson
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6. Safety continued ,

High Risk Activities
Lifting & lowering objects

with ropes & pulleys
Making adjustments with

switches in automatic
position

Raking floating material
from tank surface

Working inside tank without
a buddy

Working near open pits &
tanks

Unclogging pipes & pumps

7. Normal Operation Procedures

Sources of Danger
Waste characteristics
Falling objects
Moving parts
Open pits & tanks
Slippery walks

Safety Equipment
Barricades
Ladders
Life preservers
Lockout tags
Padlocks & keys
Protective

clothing

TER BEH - Describe the normal operation procedures for the components of a

primary sedimentation tank listed in lesson number 3 of this

subject matter.

COND - Given a checklist of components to check, the characteristics of the
components to check and a photograph of a primary sedimentation tank.

AP - The trainee will:
a. Describe the characteristics of each component which the

operator checks to determine whether the component is
functioning normally, commenting on:
1. wastewater level
2. flow distribution
3.';humber of tanks in service
4. scum accumulation
.5. sludge accumulation
.6. characteri;rh of floating material

r 7. corrosion a::^ ieterioration
',8.- smoothness of motion of moving parts

9. shock & vibration
10. sound
11. temperature of motor & gear box
12. raw sludge pumping system

b. Explain how often each component must be checked and why the

component must be checked on this schedule.
c. Describe what an operator does if the characteristics of a

component indicate that it is not functioning normally

including:
1. making adjustment
2. deciding about corrective maintenance
3. reporting to supervisors

4. reporting in written records
d. Explain why a component's characteristics must be returned

to normal.
Describe the routine sampling for a rectangular primary
sedimentation tank.

f. Describe the routine calculations for a rectangular primary
sedimentation tank.
Describe the routine procedures for a rectangular primary
sedimentation tank.

g.

8. Start-up and, Shut -down Procedures

TER.BEH - .Describe the start-up and shut-down procedures for rectangular

Rrimary.sedimentation tanks.



8. Start-up and Shut-down Procedures continued

COND -.Given photographs of rectangular primary sedimentation tanks.
AP - The trainee will:

a. Describe the start-up and shut -down procedures,
commenting on:
1. the number of tanks to put in service
2. removing and installing inlet and outlet gates
3. draining tanks for extended shut-down
4. starting and stopping support systems

a. sludge pumping
b. sludge collection
c. skimming

5. shutting down to remove objects dropped in tank
b. Evaluation of the operation of the rectangular primary

sedimentation tank to determine whether correct start-up
procedures have been used. Use the normal operation
procedures described in lesson number 7 of this subject
matter.

c. Evaluation of the operation of the rectangular primary
sedimentation tank to determine if correct shut-down
procedures have been used. Use the normal operation
procedures described in lesson number 7 of this subject
matter.

9. Abnormal Operation Procedures

TER BEH - Describe the abnormal operation procedures for the rectangular
primary sedimentation tank.

COND - Given photographs and descriptions of a wastestream flowing
through a rectangular primary sedimentation tank.

AP - The trainee will:
a. Evaluate the wastestream for abnormal conditions,

commenting on:
1. color 9. oil

2. floating material 10. pH
3. flow 11. septic wastewater
4. foam 12. settleable matter

5. grease 13. suspended matter
6. industrial wastes 14. temperature
7. level 15. velocity
8. odor

b. Explain how often the condition of the wastestream must
be checked.

c. Describe what an operator does if he observes abnormal
conditions, including:
1. operational changes
2. reporting to supervisors
3. sampling procedures

d. Describe how the actions of the operator will improve
the condition of the wastestream.

10. Preventive Maintenance

TER BEH .- .Describe the preventive maintenance procedures for a rectangular
primary sedimentation tank.

COND .- Given. Tlhotographs of a rectangular primary sedimentation tank

and reference materials, including:
a:;:inspection records
h. Manufacturer's maintenance guides

Plant drawings and specifications
d. PreVentive maintenance schedule
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10. Preventive Maintenance continued

AP - The trainee will:
a. Describe these procedures for the rectangular primary

sedimentation tank:
1. cleaning

a. channels and walls exposed to wastewater
b. skimming system and scum box

2. painting
a. exposed metal surfaces

3. lubrication
a. drive unit
b. sludge pump
c. scum skimmer
d. shearpin hubs

4. mechanical adjustment
a. chain length
b. sprocket alignment

5. replacement
a. worn wear shoes
b. chain links
c. shear pins
d. end squeegees on flights

6. wear measurement
a. wearing shoes
b. chain links
c. sprockets

b. Name the reference materials and tools needed to perform

the preventive maintenance.
c. Explain how often each preventive maintenance procedure

must be performed.
d. Explain how an operator determines whether a component

needs preventive maintenance.
e. Explain what an operator does if a component needs

preventive maintenance.
f. Explain why each preventive maintenance procedure is

important.

11. Corrective Maintenance

TER BEH - Describe the corrective maintenance procedures for a rectangular

primary sedimentation tank.
COND - Given photographs of a rectangular primary sedimentation tank

tools and reference materials, including:
a. Catalog of replacement parts
b. Equipment catalogs
c. Manufacturer's maintenance guides

AP - The trainee will:
a. Describe how an operator evaluates each component of a

rectangular primary sedimentation tank for corrective

maintenance, commenting on:

1. capacity 7. position

2. color 8. sound

3. corrosion 9. deterioration:

4. depth 10. temperature

5. motion 11. flow

6. odor 12. vibration

b. Explain why a component has malfunctioned.
c. Name the reference materials and tools needed to perform

the corrective maintenance.



11. Corrective Maintenance continued

d. Describe what an operator does when he discovers a
malfuaction, including:
1. evaluation of capabilities of plant personnel to

perform the procedures
2. selection of replacement parts
3. record keeping

e. Describe how the operator corrects the malfunction.
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Appendix 7
Proposed System for Water Quality Training Materials
Under Development
For more information contact:
John H. Austin
Civil Engineering Department
University of Maryland
College Park, MD 20742
301-454-2438
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Appendix 7
Proposed System for Water Quality Training Materials
Under Development

:PROPOSED SYSTEM DESIGN

A necessary adjunct to IRIS is timely
informational access to training materials
,which are currently being developed and

are relevant to water and wastewater treat-

-ment. To meet thie.requirement, certain

.modifications to the IRIS record structure
will allow the'Office of Watet Prbgrams

,Operations to producea separate series of

reports and'indexes covering training ma-

terials currently udder development. In-

formation about the developer, project
cost, start date, projected end date,.

'funding organization, funding authority

.code and field test code data 'axe proVided

in lieu of the fifth line of the abstract

as it is used in the IRIS record. The

proposed information products would in-

clude an ID Master Report listing all in- .

formation captured for any one training

:material being developed and indexes by

Subject, Developer, Funding Organization,

and Category. Additional indexes provid-
-ing financial data for dollars expended by.

a funding otganization, by a developer, by
'education level, by type, by a category
(e.g., operations) or by a subject can be

generated if required. The IRIS Thesaurus

Table would meet the subject analysis

requirements for the proposed system. A

Developer Name Table, Developer Code Table,

Funding Organization Name Table, and Fund-

ing Organization Code Table would be devel-

oped, allowing users to obtain total ad-

dress and code information for any given

developer or funding organization.

Using the modified IRIS record approach,

as training materials were completed, the
"inArocese,,xecord,would be adjusted to
include cost, source and author informa-,

tibn. Funding-organization and development

cost data would:be delefed. ,;The record

could theirbe'moved from the master data

file supporting4interials under development

to the master:datafile.supporting IRIS.

In this manner,rekeying is minimal, and

the record flowa'''from one information ap-

plication to another.

Examples of sample products follow.
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SAMPLE LAYOUT "OF IDENTIFICATION MASTER REPORT

EPAW04300

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC

AUTHOR(S): DELVECCHIO F LORD R

SUBJECT(S):

CENTRIFUGAL PUMPS MAINTENANCE

ABSTRACT AND REMARKS:

DETAILED PROCEDURES FOR
TROUBLESHOOTING AND REPACKING A MECHANICAL SEAL ON A CENTRIFUGAL PUMP,

CATEGORIES: 0 FIELD TEST: T

PROJECT COST: $5000.00

SELF PACED INSTRUCTION

DATES (START/END): 7612/7702

EST. PURCHASE COST: $ 12.50 P

FUNDING ORG: CLEMSON

FUND CODE: TRWS 016

SAMPLE LAYOUT OF THE SUBJECT INDEX

CENTRIFUGAL PUMPS.

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0

MAINTENANCE

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0

SELF PACED INSTRUCTION

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0

ID: EPAW04300

ID; EPAW04300

ID: EPAW04300

SAMPLE LAYOUT OF THE CATEGORY INDEX

CATEGORY: 0

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC ID: EPAW04300

SAMPLE LAYOUT OF THE FUNDING AGENCY INDEX

CLEMSON

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

DEVELOPER: CLEMSON EDUC LVL: 1 TYPE(S): PM SL AC CATEGORIES: 0 ID: EPAW04300

SAMPLE LAYOUT OF THE DEVELOPER INDEX

CLEMSON

PACKING A CENTRIFUGAL PUMP MECHANICAL SEAL

EDUC LVL: 1
TYPE(S): PM SL AC CATEGORIES: 0 ID: EPAW04300

DATES (START/END): 7602/7702

DATES (START/END): 7602/7102

DATES (START/END): 7602/7702

DATES (START/END): 7602/7702

DATES (START/END): 7602/7702

DATES (START/END): 7602/7702 121



Appendix 8
Proposed System for Water Quality Control Courses
For 'more informatiori contact:
John H. Austin
Civil Engineering Department
University of Maryland
College Park, MD 20742
301-4542438
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ndix 8
roposed System for Water Quality Control Courses

PROPOSED SYSTEM DESIGN

.111e,prOposed Curriculum System will be

deisigned. to .provide comprehensive control

:`over- courses offered by various sponsors
;:(universities, associations, federal agen-

cies:,etC.) throughout the calendar year.
The design concepts are similar to IRIS.

Each'course would be entered into a master

, data file as one record which would iden-

tify the sponsor, course title, costs,
times offered. during the year, prerequi-

.sitee, and subject and abstract informs-

among other data. The resultant
master data file would be used to generate

a,Master'Report sorted by ID which would

list all information gathered for the

various courses, and 3 indexes by Subject,

Type, and Sponsor. The indexes would pro-

vide abridged information: ID, course

title, type of course, sponsor, dates

offered, times and cost. Additional in-

dexes by date of course offerings and by

education level could also be generated.

The Thesaurus Table currently supporting

IRIS would meet the subject analy, s re-

quirements for the Curriculum System. A

Sponsor Name Table and a Sponsor Code Table

would be developed allowing users to obtain

total address and code information for any

given sponsor.

Examples of sample products follow:
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:ID NUMBER 1/9:COURSE TITLE

: EPWC00001 : Pump Station Operation and Maintenance

:SPONSOR 1/10:DATES/DEADLINE (1) (2) (3)

(0512) (0908)

: Clemson : 0224/0228 (0210) : 0526/0530 :0922/0926 :

:EDUC LVL 1 /2:CREDITS 4 /6;CRSE FORMAT 12/8:CATEG 21/3:N0 REGISTR

:1' : CEU3.7 : WS SS ; 0 ; 15

:SUBJECT ONE 1/29:SUBJECT TWO 31/29:SUBJECT THREE

: Pump Stations

:COURSE REFERENCES - LINE 1

Pump Station Modules from Clemson University.

:COURSE REFERENCES - LINE 2

11/104:CRSE TYPE 116/5:

:O&M

(4) 12/16:TIME 50/7:COST 60/3:PREPAID 64/3:

:8/5/1 : 75 : 10

25/3:CRSE PREREQ 30/29:EMPLYRIT PREREQ 60/29:

: Introduction to : Water and Wastewater

Pumps : Treatment Plant

61/29:SUBJECT FOUR 91/29:

:ABSTRACT.- LINE 1

Goes into the operations and maintenance procedures including troubleshooting for valves, centrifugal pumps,

:ABSTRACT - LINE 2

Electric motors and electric controls for pump stations.

:ABSTRACT - LINE 3

1/120:

1/120:

1/120:

1/120:

1/120:
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SAMPLE LAYOUT OF THE
IDENTIFICATION MASTER REPORT

EPWC00001

PUMP STATION OPERATION AND MAINTENANCE

COST: $ 75 CRSE TYPE: O&M

SPONSOR: CLEMSON DATES/REGIS DEADLINES: 02/24-02/28(02/10) 05/26-05/30(05/12)
09/22-09/26(09/08) TIME: 8H/5D/1W

PREPAY: $ 10 NO REGISTRANTS: 15 CREDITS: CEU3.7 EDUC LVL: 1 CRSE FORMAT: WS SS CATEGORIES: 0

SUBJECT(S):

PUMP STATIONS

ABSTRACT:

GOES INTO THE OPERATIONS AND MAINTENANCE PROCEDURES INCLUDING
TROUBLESHOOTING FOR VALVES, CENTRIFUGAL

PUMPS, ELECTRIC MOTORS AND
ELECTRIC CONTROLS FOR PUMP STATIONS.

COURSE REFERENCES:

PUMP STATION MODULES FROM CLEMSON UNIVERSITY.

COURSE PREREQUISITES:
INTRODUCTION TO PUMPS

EMPUMENT PREREQUISITES: WATER AND WASTEWATER TREATMENT PLANT

SAMPLE LAYOUT OF SPONSOR INDEX

CLEMSON

PUN? STATION OPERATION AND MAINTENANCE

COST: $ 75 CRSE TYPE: O&M

DATES/REGIS DEADLINES: 02/24-02/28(02/10) 05/26-05/30(05/12) 09/22-09/26(09/08) TINE: 8H/5D/1W

ID: EPWC00001
EDUC LVL: 1 CATEGORIES: 0

SAMPLE LAYOUT OF SUBJECT INDEX

PUMP STATIONS

PUMP STATION OPERATION AND MAINTENANCE

COST: $ 75 CRSE TYPE: O&M

SPONSOR: CLEMSON DATES/REGIS DEADLINES: 02/24-02/28(02/10) 05/26-05/30(05/12)
09/22-09/26(09/08) TIME: 8H/5D/1W

ID: EPWC00001
EDUC LVL: 1 CATEGORIES: 0



Appendix 9
Equal "Employment Opportunity Commission
EmPloyeeSelection Procedures
From.Federal Register Wednesday, November 24, 1976 Volume 41, No. 228, p. 51984-51986
For more information contact
Jametr0:laylor;4r.
Researchi'sychologist
Equal Eniployment Opportunity Commission
2401 E. St,' N.W
Washington, DC 20506
202-634-6460
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CHAPTER xv-vituAl. EMPLOYMENT

OPPORTUNIST COMMISSION .

PART 1607GUIDELROIS ON
. EMPLOYEE SELECTION[ PlIOCEDURE11

Ibpstagestion-Of uidelines
The Rend Employment Opportunity

Commission herein' republishes Its
Guidelines oh EmPlOyee Selection Pro-
cedures (Mena/ Published at St FR
12333. August 1,1970). Notwithstanding
the publication oir "Federal Eitecutive
Ammar . Guidelines on Employee Selec-
tion Procedures." the Equal Employment
Opportunity Commission Guidelines on
Employee Selection' Procedures remain
applicable to all employers and other en-
titles subject to the jurisdiction of this
Commission under Title VIE of the Civil
Rights Act of 1964, as amended, 42 17.S.C.
2000e at seq.

Signed at Washington, D.C. this 19th
day of November 1970.

Erma. Inttrr Wet's,
Vice Chairman.

29 CFR Part 1607 Is revised as set forth
below:
see.
1007.1 Statement or purpose.
1007.2 "Test" defined.
1007.11 Discrimination defined.
1001.4 indium of validity.
10073 litiniretun standards for validation.
10074 Prenatatna or validity evidence.
1007.7 Dm of other validity studies.
1607.11 Assumption of validity.
1007.9 Continued sus of testa.

.4 1001.10 amployosent siemens and employ-
ment 1017X011.

1607.11 Disparate lauatmeat.
1007.12 Retesting.
1601.1$ Other selection techniques.
1607.14 Affirmative action.

MITE011217: The provisions of this Part
PDT limed under Sea. 71e, 76 Stat. 263, 42
17.8.0. sec. 2000*-12.

9 1607.1 Statement of purpose.
(a) The guidelines in this part are

based on the belief that properly vali-
dated and standardized employee selec-
tion procedures can significantly con-- tribute to the r implementation of non-
discriminator,' Personnel policies, as
required by title =Lit Is also recognized
that professionally developed tests, when
used in =junction with other tools of
personnel assessment and complemented
by sound Programs of job design. may
significantly aid in the development and
maintenance of an efficient work force
and, aid in the utilization
and conservation of human resources

(b) An exanitnetian of charges of dis-
crimination' filed with the Commission
and an evaluation of the results, of the
Conunisakees 'compliance activities has
revealed a decided Increase In total test
usage and : smartedmarked increase In doubtful
testing practices which, based on our
experience, tend to have discriminatory
effects: In many cases. Persons have come
to rely almost exclusively on tests as the
bask for making the decision to hire.
transfer...promote. grant membership,
train, refer or retain, with the result that
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candidates are selected or rejected on the
basis of single test score. Where tests
are so used, minority candidates fre-
quently experience disproportionately
high rates of rejection by failing to at-
tain score levels that have been estab-
lished as minimum standards for quali-
fication. It has also become clear that in
many instances persons are using tests
as the basis for employment decisions
without evidence that they are valid pre-
dictors of employee job performance.
Where evidence in support of presumed
relationships between test performance
and Job behavior is lacking, the possibil-
ity of discrimination in the application of
test results must be recognized. A test
lacking demonstrated validity (i.e.. hav-
ing no known significant relationship to
Job behavior) and yielding lower scores
for classes protected by title VII may
result in the rejection of many who have
necessary qualifications for successful
work performance.

(c) The guidelines in this part are
designed to serve as a workable set of
standards for employers, unions and
employment agencies in determining
whether their selection procedures con-
form with the obligations contained in
title VII of the Civil Rights Act of 1964.
Section 703 of title VII places an afihma-
the obligation upon employers, labor
unions, and employment agencies, as
defined in section 701 of the Act; not to
discriminate because of race, color.
religion, sex, or national origin. Subsec-
tion (h) of section 703allowe such per-
sons " to give and to act upon the
results of 'any professionally developed
ability test provided that such test, its
administration or action upon the results
Is not designed. intended or used to dis-
criminate because of race, color, religion,
sex or national origin."
9 1607.2 wrest" defined.

For the purpose of the guidelines in
this part, the term "test" Is defined as
any Paper-told-pencil or performance
measure used as a basis for any employ-
ment decision. The guidelines in this part
VW. for example, to ability testa which
are designed to measure eligibility for
hire, transfer, promotion, membership,
training, referral or retention. This defi-
nition includes, but is not restricted to,
measures of general intelligence, mental
ability and learning ability; specific in-
tellectual abilities; mechanical, clerical
said other aptitudes; dexterity and coor-
dination: knowledge and proficiency; oc-
cupational and other interests; and
attitudes. personality or temperament.
The term "test" includes all formal
scored quantified or standardized tech-
niques of assessing job suitability includ-
ing. in addition to the above, specific
qualifying or disqualifying personal his-
tory or background requirements, specific
educational or work history require-
ments, scored Interviews, biographical
information blanks, Interviewers' rating
scales, scored application forms, etc.
91607.3 Discrimination defined.

The um of any test which adversely
affects hiring, promotion, transfer or
any other employment or membership

opportunity of classes protected by title
VII constitutes discrimination unless:
(a) The test has been validated and evi-
dences a high degree of utility es here-
inafter described, and (b) The person
SWISS or acting upon the results of the
particular test can demonstrate that al-
ternative suitable hiring, transfer or
Promotion procedures are unavailable
for his um.
9 1607.4 Evidence of validity.

(a) Each person using Wig to select
from among candidates for position or
for membership shall have available for
inspection evidence that the tests are
being used in manner which does not
violate 1 1607.3. Such evidence shall be
examined for indications of possible dh-
criminatIon, such as instances of higher
rejection rates for minoitty candidates
than nonminority candidates. Further-
more, where technically feasible, test
should be validated for each' minority
group with which it is used: that Is, any
differential rejection rates that may

. exist, based on a test, must be relevant
to performance on the Jobs in question.

(b) The term "technically feasible" as
used in these guidelines means having
or obtaining sufficient number of mi-
nority individuals to achieve findings of
statistical and practical significance, the
opportunity to obtain unbiased job per-
formance criteria, etc. It Is the responsi-
bility of the person claiming absence of
technical feasibility to positively demon-
strate evidence of this absence.

(c) Evidence of a test's validity should
consist of empirical data demonstrating
that the test is predictive of or signin-
=MY correlated with invortant ele-
ments of work behevior which comprise
or are relevint to the job or jobs for
which candidates are being evaluated.

(1) U Job Progression structures and
seniority Provisions are so established
that new employees will probably, within

reasonable period of time and in a
great majority of cases, progress to a
higher level, it may be considered that
candidates are being evaluated for jobs
at that higher level. However, where job
progression Is not so nearly automatic.
or the time span Is such that higher
level Jobs or employees' potential may
be expected to. change in significant
ways, it shall be considered that candi-
dates are being evaluated for job at
or near the entry level. This point Is
made to underscore the principle that
attainment of or Performance at
higher level job is a relevant criterion
in validating employment tests only
when there is a high probability that
persons employed will in fact attain
that higher level job within a reasonable
period of time.

(2) Where a test Is to be used in dif-
ferent, units of a. multiunit Organization
and no significant differences exist be-
tween units, jobs, and applicant popula-
tions. evidence obtained in one unit may
suffice for the others. Similarly, where
the validation process requires thb col-
lection of data throughout a multiunit
organization, evidence of validity specific
to each unit may not be required. There
may 'also be instances where evidence of
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ralldlt7 Is appropriately ()Mottled from
more an one company In the UM, In-
d 30th in this instance and in the
use of data calleeted throughout a multi-
unit organisaUce, evidence of validity
eneolig to' each unit may not be re-

Provided, That no eignificant
illmenses exist between Units, lobe, and
applicant Mulattoes.

1607,5 Minimum standards fee valida.
. niece.:
(a) Per.the fitireose of satisfying the

requirements or thts part, empirical evi
dines in support of a test's validity must
be based on studies employing generally
accepted prOCedUres for determining cri-
terion-related validity, such as those
described in "Standards foe Educational
and Psychological Tests and Manuals"
Published by American. Psychological
Association, 1200 17th Street, NW.,
Washington, D.C. 20030. Evidence of
content or construct validity, as defined
in that publication, may also be appro-
priate where criterion-related validity is
not feasible. However, evidence for con-
tent or construct validity should be ac-
companied by sufficient information from
job analyses to demonstrate the rele-
vance of the content fin the case of Job
knowledge or proficiency tests) or the
construct (in the case of trait measures).
Evidence of content validity alone may
be acceptable for well-developed teats
that consist of suitable samples of the
essential knowledge, skills or behaviors
composing the job In question. The types
of knowledge, skills or behaviors con-
templated here do not Include those
which can be acquired in 1 brief orien-
tation to the job.

(b) Although any appropriate valida-
tion strategy may be used to develop
such empirical evidence, 'the following
minimum standards, as applicable, must
be met in the research approach and in
the presentation of results which con-
stitute evidence of validity:

(1) Where a validity study is conducted
in which tests are administered to appli-
cants, with criterion data collected later.
the sample of subjects must be represent-
ative of the normal or typical candidate
group for the Job or Jobs in question.
This further assumes that the applicant
sample is representative of the minority
population available for the job or Jobs in
question in the local labor market. Where
a validity study is conducted in which
tests are administered to present em-
ployees, the sample must be represent-
ative of the minority groups currently
included in the applicant population. If
it is not technically feasible to include
minority employees in validation studies
conducted on the present work force, the
conduct of a validation study without
minority candidates does not relieve any
person of his subsequent obligation for
validation when inclusion of minority
candidates becomes technically feasible.

(2) Tests must be administered and
scored under controlled and standardized
conditions, with proper safeguards to
protect the security of tests scores and to
insure that scores do not enter into any
Judgments of employee adequacy that
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are to be used as criterion messing.
Copies of tests and tat manual,. includ.
tag instructions for administration,
scorinc_,, end interpretation of Met re.
sulta, that are privately developed and/
or are not available through normal
commercial channels must be Included
as 'a part of the validation evidence.

(3) The work behaviors or other cri-
teria of employee adequacy which the
test le intended to predict or Identity
must be fully described: and, addition-
ally. in the case of rating techniques, the
appraisal form(s) and instructions to
the rater(s) must be included as a part
of the validation evidence. Such criteria
may include measures other than actual
work proficiency, such as training time.
Supervisory ratings, regularity of attend-
ance and tenure. Whatever criteria are
used they must represent major or
critical work behaviors as revealed by
careful Job analyses.

(4) In view of the possibility of bias
inherent in subjective evaluations, au-
pervisory rating techniques should be
carefully developed, and the ratings
should be closely examined for evidence
of bias. In addition, minorities might
obtain unfairly low performance crite-
rion scores for reasons other than su-
pervisors' prejudice, as, when, as new.
employees, they have had less opportu-
nity to learn Job skills. The general point
is that all critera need to be examined to
Insure freedom from factors which would
unfairly depress the scores of minority
groups.

(5) Differential validity. Data must be
generated and results separately reported
for minority and nonminority groups
wherever technically feasible. Where
minority group is sufilciently large to
constitute an identifiable factor in the
local labor market, but validation data
have not been developed and presented
separately for that group, evidence of
satisfactory validity based on other
groups will be regarded as only provi-
sional compliance with these guidelines
pending separate validation of the test
for the minority group in question. (See
I 1607.9). A test which is differentially
valid may be used in groups for which
it is valid but not for those in which
it is not valid. In this regard, where
test is valid for two groups but one group
characteristically obtains higher teat
scores than the other without a cor-
responding difference in job perform-
ance, cutoff scores must be set so as to
predict the same probability of jpb suc-
cess in both groups.

(c) In assessing the utility of test
the following considerations will be ap-
plicable:

(1) The relationship between the test
and at least one relevant criterion must
be statistically significant. This ordi-
narily means that the relationship should
be sufficiently high as to have a prob-
ability of no more than 1 to 20 to have
occurred by chance. However. the use of
s single teat as the sole selection device
will be scrutinized closely when that test
is valid against only one component of
job performance.
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(I) In addition to statistical MIME"
nem the relationship between Use test
and criterion should have practical sig.
Wham, The magnitude Of the Ma--aohr

Uaeulneos
r practical MIMIll
is ininned by inv.

oral factors, including:
(i) The larger the, proportion of ay.

Alicante who are hired for or plated an
hostel , the higher the relationship needs

ln order to be practicany useful.
Conversely, a relatively low relationahlit
may prove useful when jaronately
few job vacancies are

(U) The larger the poportion of O.
nlicante who become satisfactory eta
atones when not selected on the basis
of the test, the higher, the relettonshie
needs to be between the test and a oft-
Union of Job success for the wet to be
Practically uieful. Conversely, relatively
low relationship may prove useful 4"hen
proportionately few applicants Wm out
to be satisfactory;

alp The smaller the economic and
human risks involved in hiring an un-
qualified applicant relative to the risks
entailed in rejecting a qualified eiryti
cant, the greater the relationship next(
to be in order to be practically useful.
Conversely, a relatively low relaUonage
may prove useful when the former risks
are relatively high. _

1607.6 Presentation of validity Evi-
dence.

The presentation of the results of a
validation study must Include graphical
and statistical representations of the re-
lationships between the test and the al-
ters. permitting Judgments of the test's
utility in making predictions of future
work behavior. (See 1101'7.5(c) concern-
ing assessing Welty of a Cat.) Average
scores for all tests and criteria must be
reported for all relevant subgimins. in-
cluding minority and nonmIr-arit7
groups where differential validation is
required. Whenever statistical adjust-
ments are made in validity results for
less than perfect' reliability or for re-
striction of score range in the test or the
criterion, or both, the supporting evi-
dence from the validation study must
be presented in detail. Purthermere. for
each test that is to be established or
continued as an operational employee
selection instrument, as a result of the
validation study. the minimum accept-
able cutoff (passing) score on the test
must be reported. It is ellsecto$ o
each operational cutoff seore will to tea:-
sonable and consistent with normal ex-
Peetations of proficiency within the work
force or group on which the study was
conducted.
li 1607.7 Use of other validity undies.

In cases where the validity of a test
cannot be determined pursuant to
f 1607.4 and f 1607.5 (es., the number
of subjects Is less than that required for
a technically adequate validation study.
or an appropriate criterion measure can-
not be developed). evidence from valid-
ity studies conducted in other organisa-
tions, such as that reported in test man-

11,10111AL RIOISTIN, VOL. 41. NO. 225--WIDNISDAY, NOVIMIIR 24. 1926

1 3 o



132

uals end professional literature, may be
considered acceptable, when: (a) The
studies pertain to, jobs which are com-
parable (Le, haVerbasically the same
task elements). and (b) There are no
major differences in contextual varia-
bles 'or sample composition' which ^are
likely to significantly affect validity.
Any .person citing evidence from other
validity studies as evidence of teat ve-
lum" for his own jobs must substanti-
ate in detail job comparability and must
demonstrate the absence of contextual
or sample differences cited in para-
graphs (a) and (b) of this section.

1607.11 Assumption of validity.
(a) Under no circumstances will the

general reputation of a test. its author
or its pUblisher, or casual reports of test
utility be accepted In lieu of evidence of
validity. 110ecifically ruled out are: as-
sumptions of validity based on test
names or descriptive labels; all forms of
promotional literature; data bearing on
the frequency of a test's usage; testi-
monial statements of sellers, users, or
consultants; and other nonempirical or
anecdotal accounts of testing practices
or testing outcomes.

(b) Although professional supervision
of testing activities may help greatly to
insure technically sound and nondis-
criminatory test usage, such involvement
alone shall not be regarded as consti-
tuting satisfactory evidence of test

1607.9 Continued use of tests.
Under certain conditions, person may

be permitted to continue the use of a test
which is not at the moment fully sup-
ported by the required evidence of valid-
ity. If, for example, determination of
criterion-related validity in a specific
setting is practicable and required but
not yet obtained, the use of the test may
continue: Provided: (a) The person can
cite substantial evidence of validity as
described in 11607.7 (a) and (b) ; and
(b) He has in progress validation pro-
cedures which are designed to produce.
within a reasonable time, the additional
data required. It' is expected also that
the person may have to alter or suspend
test cutoff scores so that score ranges
broad enough to permit the identification
of criterion-related validity will be
obtained.

1607.10 Employment agencies and
employment services.

(a) An employment service; including
Private employment agencies, State em-
ployment agencies, and the U.S. Training
and Employment Service, as defined in
section 701(c), shall not make applicant
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or employee appraisals or referrals based
on the results obtained from any psycho-
logical test or other selection standard
not validated in accordance with these
guidelines.

(b) An employment agency or service
which is requested by an employer or
union to deylse a testing program is
required to follow the standards for test
validation as set forth in these guide-
lines. An employment service is not
relieved of its obligation herein because
the test user did not request such valida-
tion or has requested the use of some
lesser standard than Is provided in these
guidelines.

(0) Where an employment agency or
service is requested only to administer
a testing program. which has been else-
where devised, the employment agency
or service shall request evidence of vali-
dation, as described in the guidelines in
this part, before It administers the test-
ing program and /or makes referral pur-
suant to the teat results. The employment
agency must furnish on request such
evidence of validation. An employment
agency or service will be expected to
refuse to administer a test where the
employer or union does not supply satis-
factory evidence of validation. Reliance
by the test user on the reputation of the
test, its author, or the name of the test
shall not be deemed sumcient evidence
of validity (see 1607.8(a)). An employ-
ment agency or service may administer
a testing program where the evidence of
validity comports with the standards
Provided in I 1607.7.
II 1607.11 Maturate treatment.

The principle of disparate or unequal
treatment must be distinguished from
the concepts of test validation. A test
or other employee selection standard
even though validated against job per-
formance in accordance with the guide-
lines in this partcannot be imposed
upon any individual or class protected
by title VII when other employees,
applicants or members have not been
subjected to that standard. Disparate
treatment, for example, occurs when
members of a minority or sex group have
been dented the same employment, pro-
motion, transfer or membership oppor-
tunities as have been made available to
other employees or applicants. Those
employees or applicants who have been
denied equal treatment, because of prior
discriminatory practices or policies. must
at least be afforded the same opportu-
nities as had existed for other employees
or applicants during the period of dis-
crimination. Thus. no new test or other
employee selection standard can be im-
posed upon class of individuals pro-

tested by title VII who, but for prior
discrimination, would have been granted
the opportunity to qualify under less
stringent selection standards previously
in force.

1607.12 Retesting.
Employers, unions, and employment

agencies shoull provide an opportunity
for retesting and reconsideration to
earlier "failure" candidates who have
availed themselves of more training or
experience. In particular, if any appli-
cant or employee during the course of
an interview or other employment pro-
cedure claims more education or experi-
ence, that individual should be retested.

1607.13 Other selection techniques.
Selected techniques other than tests,

as defined in I 1607.2, may be Improperly
used so as to have the effect of distant-
mating against minority groups. Such
techniques include, but are not restricted
to, unscored or casual interviews and un-
scored application forms. Where there
are data suggesting employment discrim-
ination, the person may be called upon to
present evidence concerning the validity
of his unsaved procedures as well as
of any tests which may be used, the
evidence of validity being of the same
types referred to in 11 1607.4 and 1807.5.
Data suggesting the possibility of dis-
crimination exist, for example, when
there are differential rates of applicant
rejection from various minority and
nonmlnority or sex groups for the same
Job or group of jobs or when there are
disproportionate representations of mi-
nority and nonminority or sex groups
among present employees in different
types of jobs. If the person is unable
or unwilling to perform such validation
studies, he has the option of adjusting
employment Procedures so as to elimi-
nate the conditions suggestive of em-
ployment discrimination.

1607.14 Affirmative action.
Nothing in these guidelines shall be

interpreted as diminishing a person's ob-
ligation under both title VII and Execu-
tive Order 11246 as amended by Execu-
tive Order 11375 to undertake affirmative
action to ensure that applicants or em-
ployees are treated without regard to
race, color, religion, sex, or national
origin. Specifically. the use of tests which
have been validated pursuant to these
guidelines does not relieve employers,
unions or employment agencies of their
obligations, to take positive action in af-
fording employment and training to
members of classes protected by title VII.

ITA Doo.70-644160 1115d 11-19-70:6:26 am'
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Appendix 10
Excerpts from Who Is Responsible for Clean Water?
For more information contact:
John H. Austin
Civil Engineering Department
University of Maryland
College Park, MD 20742
301-4542438
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WOULD I, AS A MUNICIPAL ATICIAL,
KNOW HOW TO HANDLE EACH OF THESE PROBLEMS?

Do you feel' that you would be qualified to handle all of these
problems?

Do you think it is unfair to have municipal officials blamed when
(a) a fish kill results in the proximity of your wastewater plant?
(b) if the complex machinery necessary to purify the water or

process the waste malfunctions?
(c) if the only qualified operator for one of the plants quits?
(d) if no qualified operators can be hired to fill a vacancy?
(c) if the community fails to plan for its future water needs, and

subsequently loses new industry?
(f) if the community and its waste products outgrow the capacity of

the wastewater plant to treat the wastewater?
(g) if an outdated plant allows untreated wastewater to contaminate

a recreation area?
(h) if a stranger to your community places a toxic substance in the

water reservoir?
Qualified or not, fair or unfair, the municipal official will be required to
respond to each of the above examples. It does not matter if the
problem is complicated, or if technical competence is needed to
propose solutipns; the official Is expected to find a satisfactory
solution.

A real dilemma exists between what the citizens of the community
expect from their municipal officials and what the officials are qualified
and ce.nratent to handle.

One alternative would be to train all municipal officials to operate
water purification plants, and wastewater treatment plants, and also the
fire department, and the police department, and all other city services.
Then they would be able to handle all related problems. This is not the
solution we suggest.

If the municipal official is going to be held responsible for the
correct operation of technical machinery and the health of the
individual citizens, as well as for the future economic growth of the
community, he must have competent employees. The town must hire
and maintain qualified men, who are capable of handling efficiently and
safely the types of problems mentioned earlier while operating the
plants on a daily basis.

If the municipal official has a competent, qualified group of
employees for all the town services, then the official has met the
responsibilities of his office.

6
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HOW TO DETERMINE
IF AN OPERATOR IS QUALIFIED

How do you know whether the man that is now working in the water or wastwater plants in your community, or the next

man hired by the community is properly qualified? Is it possible for the municipal official to know that his employees are

qualified?

Hiring the Qualified Policeman
A comparison of the requirements and responsibilities of the policeman with those of the water and wastewater plant

operators will serve as an illustration.

Self Test
What are the general responsibilities of a policeman?

Answer. To ensure the welfare and public safety of the residents of the community.

Which of the following requirements would you call essential qualifications when hiring a policeman? Circle the eight most

important qualifications.
(1) be dedicated to the job (7) be on time

(2) be 6'4" and 225 pounds
(8) have the welfare of the community always in mind

(3) be able to follow orders and directions (9) work really cheap

(4) have initiative
(10) be willing to work hard

(5) be related to some friend or relative (11) perform well in emergencies

(8) be interested in methods of becoming a better policeman

Although some of the above characteristics are ridiculous, they help illustrate that in obtaining candidates for the

important task of ensuring the welfare and public safety of a community, qualified personnel are needed. A policeman's

actions during an emergency can be the difference between life and death. If a policeman is found to have performed poorly,

and not to have been dedicated to his vocation, the whole community suffers.

What about the water treatment plant operator and the wastewater treatment plant operator? Is not their general

responsibility to ensure the welfare and public safety of the residents of the community?

What could have been the results in the case discussed previously if the operators had not made the proper tests to discover

the toxic substances in the reservoirs? How much damage could be done to a community if the wastewater plant operator is

not interested in the community he serves?
Few people stop to consider how important the water and wastewater treatment plant operators are to a community.

When a person locks his door at night to prevent intruders and gets a last drink of water, he never questions that the water is

impure. He takes the operator for granted.
RETURN TO the list of essential qualifications when hiring a policeman. Check those essential qualifications for a water

Plant operator or a wastewater plant operator. How similar are the two lists?

One further point must be mentioned in comparing the policemen and the operators. Many more applicants presently

prefer to become policemen because they have status. People identify the man by his uniform. They know the man that is

-attempting to protect their safety. The officials in municipal government also recognize the policemen and periodicallycite

the services performed by the policemen. The policemen STATUS is high.

The same is not true for the operators. The citizens of the community do not recognize them by sight. The municipality

merely expects these men to do a job. Few communities provide their operators with uniforms. Few officials attempt to

nstilWride in a job well done. The status of the water treatment plant operator and/or wastewater treatment plant operator

isflowr
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SOME ADVANTAGES OF USING
JOB DESCRIPTIONS

Up to this point, we have been discussing the fact that even
though, as municipal officials, you are responsible for having
clean water, due to the complexity of plant equipment and the
technical skills required, you cannot operate or directly supervise
plant operations yourself. It then follows, that in order to avoid
problems similar to those discussed earlier, you must hire and
depend upon qualified individuals to manage and operate your
water or wastewater plant; a plant that concerns the safety and
welfare of virtually everyone in the community. We would like to
look at still another method of determining if your operator is
qualified. While not the complete answer to the problem job
descriptions can help. There are many advantages of having good
job descriptions, advantages that can help you in the decision
making process as a municipal official. We would now like to look
at four of these advantages of job descriptions.

The first of these advantages is in recruitment. One survey
shows that 43% of the operators today have more than 20 years
experience in the field. Thus, the replacements for these people
will be many. In addition, since water usage is increasing, more
treatment facilities will be needed, and qualified operators will
also be needed. Job descriptions and specifications can point out
to the potential applicant the necessary education and skills
required for the job. It will also outline some typical job duties,
as well as other factors that relate to the job, such ea working
conditions. Possibly individuals that did not think they were
qualified, can see these requirements and evaluate their own
potential as an operator. They may discover that they do indeed
have the beginning qualifications for the job. Also under
recruitment, job descriptions can help the municipal official
compete with industry when hiring water or wastewater
operators. If descriptions are clear and accurate, the potential
operator is not confused as to lob duties, next promotion level,
and responsibilities. He has a good mental picture of what is
expected of him. Most industries use job descriptions, and to
compete with them on an equal basis, job documentation is
necessary. Finally, is the fact that job descriptions and
specifications should eliminate favoritism hiring. Hiring is done
for the job and not for the man. This is one of the best ways to
assure yourself that you are hiring qualified individuals.

The second advantage is one of quality. If an operator can see
where he fits in the organization or plant, and can see the next
level of advancement, he must realize that to progress, he must
perform at a high level in his present lob. Therefore, the quality
of his work should reflect this. Job descriptions and specifications
point out to the operator exactly what the job requirements are
for his present job, as well as designating what the next level of
progress is. Unless each employee has a cony of his own particular
job description, he is reduced to not knowing the full dimensions
of his job, who in the plant can help him, how he will be
evaluated, or what his opportunities for advancement are.

11
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ApPendix 11
Public Relations Programs

: Improving the Operator's Image in Texas
Public Relations Efforts of the Water and
Association of South Carolina

For more information contact:
Robert Batchelor
Texas Water Quality Board
6521 Burnep Lane
Austin, TX 78757

Pollution Control

James L Polk
W & W Consultants, Inc.
P 0. Box 2641
Spartanburg, SC 29302



Appendix 11
Public Relations Programs
A: Improving the Operator's Image in Texas

Public Relations Efforts o4 the Water and Pollution Control
Association of South Carolina

IMPROVING THE OPERATOR'S IMAGE IN TEXAS

In an effort to enhance the professional
image of persons in the water/wastewater
treatment field, the Texas Water Utilities

:Association (TWUA) and the Texas Water
Quality Board (TWQB) have cooperated to
produce The Good Life, a 20-minute slide/
cassette presentation about the importance
and difficulty of the plant operator's job.
The program is aimed at the general public
and at management-level personnel with au-
thority over operators' employment condi-
tions. By emphasizing to these two au-
diences the demands a person must meet
first to become an operator and then to
keep a plant running as it should, TWUA
and TWQB are trying to gain support for
higher salaries and better benefits for
operators.

Production work on the presentation was
provided by the Training Division of TWQB.
Distribution has been through a number of

channels: TWUA districts, civic groups,
television stations, etc. Copies of the
materials are available on loan basis.

PUBLIC RELATIONS EFFORTS OF THE WATER AND
POLLUTION CONTROL ASSOCIATION OF
SOUTH CAROLINA

Two one-minute television spots (one
each for water and wastewater) were

developed.in 1976 by the Public Relations
Committee of the Water and Pollution Con-
trol Association of South Carolina with the
assistance of state Education Television
personnel. According to the Committee, the
commercials were designed to accomplish
three goals: 1) to generate interest in
the general public with regard to the im-
portance of water and wastewater treatment;
2) to depict treatment plant operation and
related work as worthy and rewarding ca-
reers for young men and women; 3) to pub-
licize efforts by persons in the water/
wastewater field to help clean up the
environment.

The film segments were distributed to
television stations across South Carolina,
at no cost to.the stations, for showing as
public service announcements. General
response from the television industry was
good with stations in the midlands and low
country sections of the state being most
cooperative in airing the announcements.
The Committee makes three recommendations
to anyone wishing to engage in similar ef-
forts: 1) the staff putting together the
material should include experts both in the
water/wastewater field and in the graphics
business; 2) an outline of the objectives
of the program should be developed in the
initial stages; 3) the segments should be
30 seconds long, rather than 60 seconds,
because television programmers tend to be
more receptive to shorter announcements.

1 3 8



Appendix 12
Sample Issue of the South Carolina Operator
For more information contact:
Jack McKenzie
420 Rhodes
Clemson, University
Clemson, SC 29631
803-656-3276
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Appendix 12
Sit triple Issub-of the South Carolina Operator

,SOUTH CAROLINA ENVIRONMENTAL
SYSTEMS OPERATOR

Since its birth in April 1975, the South
'Carolina Environmental Systems Operator
has grown from a four-page, 81/2" x 11"

'.newsletter into a quarter-folded, eight-
or twelve-page tabloid appearing approxi-

mately six times each year. The newspaper

is prepared, published and circulated by

Clemson University's Office of Operator
Training, a division of the University's

'Department of Environmental Systems Engi-
neering. The Operator is sent, at no cost
to the subscribers, to over 3,000 persons
'(primarily treatment plant operators) with
interests in the water/wastewater treat-
ment field. Total cost of each issue is

about $600.00.

The Operator developers decided the
publication should serve two purposes: 1)

to inform and entertain operators by carry-

ing news stories, feature articles, tech-

nical information and special columns writ-
ten for, about and on the reading level of

the "average" plant operator; and 2) to

publicize and promote the activities and
services of the Office of Operator Train-

ing. With the exception of providing suf-
ficient technical information, the Operator
has remained true to these purposes.

In the opinion of many, the best opera-
tor'published to date is the April -May 1976

issue. A copy of this issue appears in the
appendix and is referred to in making the
following comments:on standard Operator

features.

General

The standard Operator layout is three
columns, each 18 picas (three inches) wide.
Ten point type is hsed, as are large head-

lines and numerous pictures. The combina-
tion of these-elements results in an easy-
to-read, appealing-to-the-eye publication.

\

Writing in the Operator varies from
informal to semi-formal, with accepted
journalistic standards at times giving way

to a less objective, more personal style.

Attention is given to keeping the vocabu-
lary of most articles at an eighth-grade
reading level.

Major Story

Almost all of the April-May 1976 issue
is devoted to operator training and educa-
tion. The story beginning on page 1 and
continuing on pages 3 and 11 is a factual
accounting of the options to be considered
by and the opportunities available to one
who wishes to make plant operations a ca-
reer. The article meets the two principal
goals set for the Operator in that readers
are both provided valuable information con-
cerning training and education and made to
realize the importance of operator training
programs.

"Pipeline"

"Pipeline" is the Operator's editorial
column, and the one in the sample issue
(page 2) is a bit unusual in that the "ed-

itorial" is really a letter to the editor
introduced by a long editor's note. This
modification is successful in this instance,
however, for it allows an operator to make
the editor's point: "that no one in train-

ing or certification was really offering
good solid advice to men and women in the
field about the kinds of training best
suited to their career goals."

Usually "Pipeline" is written as most
newspaper editorials are written, and
"Pipeline" authors tend to take a pro-
operator point of view. Additionally, a
standard "Letters to the Editor" column
appears when appropriate letters are sub-

mitted.



Feature Article

Regularly the Operator includes center-
:spread-photo essays on subjects ranging
from:State:and:mational conferences to new
plants 'being built to old plants being
closed: Such a feature was not included
in the April-7May 1976 issue in deference
to "A Roundtable Talk" on pages 4, 5, 8,
9 and 11.

"Operator News"

Pages 6 and 7 contain examples of arti-
cles usually found in the standard "Opera-
tor News" column, though in this particu-
lar issue that tag was not used. "Opera-
tor News" is a collection of short items
of interest, such as course announcements,
certification notices, meeting reports,
etc.

"Publications"

The "Publications" column
sample issue) was begun as a
keeping operators abreast of
books, magazines, pamphlets,

(page 10 of
means of
interesting
etc. The

143

column no longer appears regularly, and
appropriate items now usually are included
in "Operator News."

"Jobs"

As a service to job seekers and employ-
ers, the Operator lists in each issue-qiyil-
ifications of persons looking for work and
details of positions available in the
water/wastewater field. This information
appears in the "Jobs" column (back page of
sample issue).

The Operator staff will serve as a link
between a would-be employee and a potential
employer and will xespond to inquiries.
All information, however, is held in strict
confidence.

Exam Schedule

As a rule, the Operator usually includes
a three-to-four-month schedule of when and
where state certification examinations will
be administered by the South Carolina Board
of Certification of Environmental Systems
Operators. Such information does not ap-
pear in the sample issue.
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Apr.-May '76

S.C. Environmental Systems

OPERATOR
Special Careers Issue

Training and Education
How Much Do You Need?

The big push is underway In South
Carolina and across the country to interest
recent bleb school graduates, and adults
considering a career change, in entering the
environmental technology field.

Recently, 00second television spots
were prepared by the Water and Pollution
Control Association of South Carolina prom-
oting water and wastewater treatment plant
operations as attractive. challenging
careers. Across the country, this same kind
a/promotional activity is going on; !a Texas,
the Texas Water Utilities Association has
spent thousands of dollars in a recruitment
and Image - building campaign; a brochure
from New Mexico State University advertis-
ing their two-year water utilities curriculum
proclaims that "wages are skyrocketing In
the water utility field ... business, Industry,
federal, state andlocal agencies are expend-
ing bugs sums at money and man-hours to
meet ever higher standards of water purity .
. . all major cities are undertaking major
plant expanders& The used for qualified per

. has created a large number of new
positions for trained people."

The source of much of this recruitment
energy, as the New Mexico brochure points
out, is the 'escalating demand for cleaner
water, accompanied by new state and fed-

, oral regulations and the Investment of mill.
ions of government dollars In Improved
treatment. The minimum qualifications
necessary to be a "good" operator will con-
tinue to rise over the next five or ten years,
as will the sheer number of operators
needed. The present supply of qualified
operators cannot meet the projected de-
mands, so campaigns to recruit the new
operator and upgrade current operator have
been started In almostevery state in hopesof
meeting at least some of the estimated
odds.

In the rush to recruit and upgrade, new
'twining programs have been created at a
steady clip, most notably two-year commun-
ity and technical college programs offering
a variety of degrees related to the field: en-

vironsnental tecnoology, wastewater tech-
nology, water utility operation. public health
and sanitation technology, and so forth. In
addition, many technical schools are offer-
ing shorter courses designed to upgrade the
skills of existing operators or prepare them
to meet certification and licensing require-
ments. At least one U.S. college (East Ten-
nessee State University) is offering a four-
year degree In environmental technology.
and other schools,, Clemson included, are
considering similar programs.

As the education and training options in-
crease, the individual considering a career
In water and wastewater treatment and re-
lated fields 'soften faced with the Problem of
having to make choices among them without
having a clear idea tithe career options and
opportunities available to him.

Amid he or she go to college and major
In environmental technology, public health,
or some phase atengnearthg. Recent Modes
In Thoe and Newswedt majesties point out

that individuals with college degrees, on the
average, will make only about ten percent
more during their careen thantlxse without
degrees. These articles add that recent sur-
veys show only 30 percent of those attending
college really want to bs there the rest go
because dismay pressure. indecision about
a career, etc. And the cost of going to caste
ie rising raPidle. averaging does to MOO per
year at private Colleges and about $2000 at
date- supported schools.

Community and technical colleges. on
the other hand, cod on the averagq about
MOO per year, and an associate degree from
one of these schools willoften land you &job
In the environmental field as readily swill a
four-year degree But do you really need
even a tweyear degree? It all &month. Utile
career You seek is In operations, the degree
may help. but experience and training for
specific skills related to operations will
mobably serve you as well whetter, at lease
in the web' stages of your career.

South Carolina's TEC centers offer
00-hour courses in water and waste-water
treatment plant operation which are de-
signed to teach you what you need to pass
certification examinations. In addition.
Cleinsoa University and Sacramento State
Cantle in California offer water and was-

': Winter correspondence awns at all car-
, , lifteatka levels which allow you to establish

your own rate of study. Also, 'mime states
publish operations manuals notably
Texas and New York which can be used
for, self-study. Both Clemson and the TEC
system from time to time offer special
courses in variety of areas lab prate
thou, basic management, activated sludge
workshops which can be used to upgrade
dials; In addition, the Environmental Pro-
tection Agency offers three and five-day
water pollution .control courses throughout
the year at their regional center In Atlanta.

Oleo pp. le& II brayed/le brominism
Mont these Mitres& tralalag imperile
titesJ

(Continued on Page 3)

(Sample issue)
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How Much
Training?

(c0,...,n Page 1)
But let's suppose for a moment that you

really aren't sure what you want to do about
training or career. You're Interested In the
general area of environmental quality con-
trol, possibly In some phase of water or was-
tewater treatment, but you're not sure ex-
actly what it is you ward to do, and therefore
find it hard to make up your mind about
school, training, and so forth.

Rather than force yourself into some de-
deice you may not be happy with, why not
take a year or two, find out whether the field
is really for you, and keep bread on the table
at the same time?

Here's a method that might wort: take a
Job with a good -sired operation a public
water or wastewater treatment plant with a
fairly complex, treatment system, or
perhaps an industry with a large flow and
sophisticated treatment operation. In South
Carolina at present, real hands-on training
in complex pros is not available
through the education system the best
way to learn actual operations is still on-tbe-

If treatment plant operations are simply
not for you, you'll find out pretty quickly and
can turn to some other alternative. On the
other hand, If you like the work well enough
to stick it out for a year or two, your experi-
ence and two successful rounds of study for
certification (on your own, at TEC, or
through the Clemson abort anemia) will land
you a "C" certificate in water or wastewa-
ter.

During your two year "apprentice-
abip,"get to know people outside of your own
operation. Attend district meetings of the
state Water and Pollution Control Associa-
tion (WPCASC) in your area, and try to make
it to their semi-annual statewide meetings.
By getting to know a variety of people in the
field, you'll (l)lean about the different kinds
of careen which people with backgrounds
somewhat similar to yours have gotten into,
and GI you'll establish contacts which may
help you later in landing a Job.

With a "C" certificate and one or two
years of experience, you'll be in a much bet-
ter position to make up your mind about
specific career and its training require-
ments. You'll likely have some Job security,
and you'll be able to make decisions based on
what you'd like to do, rather than what you
have to do just to pay the bills. Also, you'll
h ave an insider's knowledge of your own op-
e ration and the career opportunities availa-
ble If you stay when you are. [(you've taken
the time to find out, by this time you'll have
some familiarity with the treatment field as
a whole and some idea of the different oppor-
tunities and careers available. Finally,
you'll be In possession of a set of salable Job
skills which will help guarantee at least e
minimum level of employment.

A numberof options arenow oun toyou.
You may decide to stay where you are
perhaps you like the work andier see pos-
sibilities for advancement within your pres-
ent organisation. Or you may have found
that you like operations but feel you'd be
better off in a different location. Start look.
Ing at the want ads in the trade publications
(like the Operator, the WPCASC Journal. the

Water Pollution Control Federation's Deeds
sod Data, or the American Water Works
Association's Ogres. If you don't have ac-
cess to some °Mese publications, write bus
and we'll put you on our Jobs mailing list.)

If you spot Jobs that sound interesting,
study the minimum requirements. Do you
have them? You shouldn't be too discour-
aged If you don't meet all of the require-
ments listed In on ad. Remember, each ad
specifies what company or municipality
would prefer. They might be willing to settle
for less. (For example, supervisory or chief
operator Jobe are beginning to open up in
many small tuns and cities. Most ads for
these Jobs mention "A" or "B" certificates,
but wear employers will be satisfied If you
have the ability to obtain these certification
levels within a given time period.) On the
other hand, don't take a lot of time preparing
a resume; Just write simple, sincere letter
outlining your experience and education and
ask If the company might be Interested in
meeting with you to discuss the Job.

As you look at the Job ads, you may find
that many list the same requirements re-
quirements which you don't lave. In order to
bolster your chances, you might now give
some consideration to night classes at a
nearby TEC center or community college
or daytime classes if you wort the night
shift. If you live near Greenville or Sumter,
you might want to enter we of the two-year
environmental technology programs but
other courses or curriculums might suit you
Just as well. How about Industrial manage-
ment, public administration, or a business
curriculum? A degree In one of these fields,
combined with your experience and licenses
might improve your chances of landing a
middle management or supervisory Job.

If you should decide on more schooling!,
try to enroll in courses which will translate
into college credits later. Many operators
have a lot of experience and enough certifi-
cates and diplomas to paper the bathroom
wall, but unless your certificates and dip-
lomas are backed by an accredited Institu-
tion, they're Just so much paper. Keep your
options open you may be satisfied with a
technical education now, but If you should
decide later that a college degree is what you

' need to get the Job you want, you'll have a
headstart if you can transfer
Juniontechnicel/community college credits
to a four-year college program.

If you decide you'd like to take a cones-

poodsnee course or attend short courses to
upgrade your skills, make sure the courses
are generally accepted As worthwhile. A na-
Mail system has bets set up whereby many
such courses the accredited to offer "Con-
tinuing Education Units." Although these
units are not transferabli to college, CEU's
are a recognised method of evaluating time
spent in training on your own initiative.

After a couple of years' experience in
operations, you may find that although
you're still interested in the environmental
quality field, you'd prefer something other
than straight water and wastewater treat-
ment operations. New Jobs are opening up in
industry, where the demands of new en-
vironmental legislation have made It neces-
sary for companies to Increase their in-
volvement in pollution abatement. Indus-
tries are spending millions on treatment
equipment, and personnel will be needed to
operate tt. Often, a treatment Job in industry
will call for a background in air pollution and
solid waste disposal in addition to water and
wastewater treatment. Here's where a two-
yeayear college program in environmental
technology might be of real use to you. In
some larger industries, management-level
Jobs are available as supervisor ors:tanager
of environmental systems. A two or perhaps
even four-year degree in environmental
technology will give you a working know-
ledge of ale water and waste treatment and
industrial health problems in other words,
a background tenoned for this type of Job.

But perhaps you'd rather be out of oper-
ations altogether. A number of other oppor-
tunities are available, and In each one, your
Practical experience and certification
should be a plus in trying to land the Job. If
you're Interested in working fora regulatory
agency the state Department of Health
and Environmental Control, the Sanwa-
mental Protection Agency, etc. a two or
four-year degree, will probably be a pre-
requisite for most Jobs with a real future.

Teaching jobs In the field 'reopening up
regularly, particularly on the technical
school level. For a full-time teaching Job,
you'll probably need a four-year degree in
environmental technology or perhaps
industrialivecational education. (There are
many exceptions to this statement non-
degreed teachers still get Jobs teaching full-
time but If you're planning on making
teaching a career, a bachelor's and eventu

(Continued on Page II)
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OPeraMr. page 6

SOURCES Training &
Education

Training opportunities come in all kinds of different shapes and sizes. And this is
probably° good place to distinguish between "training" and "education." Although it's
not easy to draw the line. we can say that training prepares podfora fairly specific trade
or occupation or some particular skill associated with a trade or occupation. Educa-
non. on the other hand. provides you with a broader. though at times supeificial.
knowledgeof some area of study. rather than providing you with specific skills for a
specific job which can be identified at the outset of your training.

In this sectionofour trainingfor careers issue ofthe Operator. we've listeda variety
of information about available training and education. The list isfarfrom complete. but
it does include most ofthe opportunities in SouthCarolina related to the treatment field.
as well as some of the more promising programs out-of-state. We've also included some
information about financial aid.

Much of this information is general in nature: space limitations prevent us from
going into each program in detail. We encourage you to write for more information if you
think you might be interested in a particularprogram it'll only cost you the price of a
stamp. If you experience any difficulties obtaining information about any of these
programs. please write and let us know. We'll try to get the information to you.

Associate Degrees
Two of South Carolina's technical colleges are currently offering courses in the

area of environmental technology : other schools a re considering sim ilar curriculums
but have made no decisions as yet. If you are interested in seeing a curriculum
established in your area, contact your local TEC by letter or in person and let them
know of your interest. If you know of other people with the same interest. encourage
them to do likewise. The technical colleges are always interested in establishing new
programs where a demand has been demonstrated.

GREENVILLE TECHNICAL COLLEGE. Greenville. S. C. Greenville TEC
offers a two-year associate degree in environmental technology 'formerly designated
Wastewater Technology). The TEC program is being expanded next year to include
more e mphasis on the whole environmental quality field. In addition to theestablished
water and wastewater technology courses. attention will be given to air pollution,
solid waste disposal, Industrial treatment operations. etc. The idea. according to
program director Jim Chocklett, is to provide the graduate with a broader back-
ground in environmental technology and thereby increase his employment potential.

Although It is by no means definite. some monies may be available to students
entering the program next year. For more information on the program. contact Jim
Chocklett. Environmental Technology program. Greenville Ter "-deal College.
Greenville. S. C. 29606.

SUMTER TECHNICAL COLLEGE. Sumter. S. C. Graduates of the two-year
environmental engineering technology program at Sumter TEC receive an associate
degree in applied science. Dr. Robert Chen, the program director. Informs us that the
program is designed to train individuals to be engineers and technicians, as well as
environmental technologists. Dr. Chen adds that the program is accredited by the
Engineers Council of Professional Development (ECPDI.

According to the college handbook, the graduate will "have a knowledge of prin-
ciples and laboratory procedures necessary to perform tests on solid and liquid
wastes. water, foods, and air contaminants to determine their suitability for manto

release into theenvironment." Degree holders will be qualified "to enter a variety of
positions such as environmental engineer. industrial waste technician, municipal
water and sewage treatment plant operator. water pollution control technician, sanit-
ary technician, sales and service of equipment and chemicals, and engineering tech-
nician positions with governmental or private organizations."

Courses include basic math and English. advanced math. chemistry and biology.
water and wastewater engineering. hydraulics. physics. statistics. and so forth.

For complete Information on Sumter TEC programs, including the environmen-
tal engineering technology curriculum. write for a catalogue to SumterTechnical
College, 506 Guignard Drive. Sumter. S. C. 29150. 1803/ 773-937L
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Clemson University's water and wastewater
treatment plant operations training program sponsors
short schools periodically during the year. The schools
provide a three-day baste operations review designed

'to prepare water and wastewater treatment plant
operators for state certification examinations at the
"A."711." -C." "E." "13" levels. Exams are given at
the end of each short school. In 1975. two short schools
were.hold: one on the Clemson campus in May. the
°therms Use campus of Orangeburg.Cs lhoun Technical
College in August. -

For information about training opportunities av-
ailable through the Clemson program. write Director
of Operator Training. 420 Rhodes Cente Clemson
University. Clemson. S.C. 211811.
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CurrentN.noSouth Carolina sehoolorca
Mgt often fourem degree in ens iroomen
NI technology. Clemson University is consid.
enng such prograM but no definite plans
have been made as yet. Several degrees are
offered in areas related to environmental
technology, and health. however. and we have
briefly mentioned some of them here.

CLEMSON UNIVERSITY Clemson
currently offers number of Bachelor of See
tome degrees in mgifwerint. Including en-
gineering analysis. CM the master', degree
level. Clemson has degrees in Environmental
Systems Engineering and Meter Resources
Engineering. For complete Information about

Water and wastewater treat-
ment correspondence courses are
available from two primary
sources: Clemson University in
Clemson. S.C. and Sacramento
State College In Sacremento.
California.

CLEMSON COURSES The
Clemson courses cover South
Carolina certification levels A-D in
both water and wastewater and
have been used by more than
10,000 individuals since they were
written. The courses offer basic
training In operations, mainte-
nance. lab procedures. etc. Tests
are Included In the course to help
the student and the Clemson staff
determine the student's progress.
South Carolina certification ex.
aminations are currently drawn
primarily from these materials.
with the exception of the *B"-level
wastewater examination. which
uses the Sacramento State College
"B" wastewater course as the
primary reference.

More information about the
Clemson courses may be obtained
by writing to Clemson Correspon-
dence. 401 Rhodes Center, Clem.
son University. Clemson. S. C.
29831.

SACRAMENTO COURSES
Sacramento State College offers
correspondence or "home study"
courses only in wastewater. The
course is broken down into four
levels. equivalent to South
Carolina's grades AD. The
courses operate in much the same
fashion as those at Clemson stu-
dents complete assignments and
tests which are mailed to staff in-
structors in Sacramento. The Sac-
ramento "B" wastewater course
is recommended by the S. C. Board
of Certification far study leading to
certification at that level. Students
who complete the Sacramento
courses receive Continuing Edu.
cation Units, which are not trans.
Vera ble as college credit. but which
are a recognized national method
of measuring selfstudy efforts.

The Sacramento program is
now preparing homestudy
course on wastewater collection
systems.

For more information about
the Sacramento courses. write Dr.
Kenneth D. Kern. ) Sacramento
State College. 6000 Jay Street, Sac-
ramento. California 95819.

Clemson's engineering programs. write the
('allege at Engineering. Rug. Hall. Clemson
University. Clemson. S.C. 241131.

UNIVERSITY OF SOUTH CAROLINA
The Sehoolof Public Health was estoblished at
(*Se in 1474 The University offers
Bachelor'. degree in Public Health and Mas.
ten' degrees in Public Health, Public Health
Education. and Environmental Health Stall.
.TheSchoors programs are designed for pub-
lic health workers already nninillted 11, no.
Proving public heart h in the State. A high prop-
ortion of students are parttime. combining
work in their regular lobs and graduate

For more into mnion. write the school of
Public Health. Williams.Brice Nursing
Center. University of South Carolina. Colum-
bia. S .C. Me
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TEC Upgrade
SDB i OR CERTIFICATION Many of the technical colleges around the

ski:, rag I, ;Ay offer upgrade courses which average about 90 hours and are designed
to prey...* operators for state certification. Course schedules and contents vary from
oot center to another; on the average, however, 80 hours of basic instruction Sr.:
offered, followed by 16 hours of certification examination review. Although all certifi-
cation levels of water and wastewater are generally offered in these courses, the
number of enrollees in the total program usually determines the course groupings.
For example, if enrollment is small, two or more levels of instruction (e.g., "C," and
"D") may be taught together. Wastewater courses are generally more in demand, but
if sufficient interest is shown, water courses are held as well. A minimum class *Ise of
12 is generally required.

Average tuition for the upgrade courses is 830-83S, plus references; in most
instances. TEC students are required to purchase the TEC training manuals; the
two-volume set sells for $16.50.

Check with your local technical college to find out when courses are being held; if
no courses have been planned in your area for the immediate future, write to the Dean
of Continuing Education at your local TEC and ask to be informed when an upgrade
course is offered. lf you know of other operators in your area interested in such a
course, you might try to come up with 12 students: if you do, provide your TEC center
with their names and addresses and a course will be set up for you.

NPDES LAB TRAINING In February. 1976. the state technical education
system began offering special training in NPDES lab procedures. The courses are
currently being offered at Greenville, Sumter. Trident and York Technical Colleges.

Interest in the courses has been great and TEC coordinator Earl Eagle said
recently that there is currently a backlog of applicants. Part of the course's popularity
stems from the flexible schedule there is no set pattern for completion; students
with varying degrees of background knowledge and skill combine Isome study with
hands-on lab training at the TEC centers until they,reach a level of competency
sufficient to perform the NPDES monitoring procedures. Labs open and
tors are present at the centers 12 hours each week during the even ing, and students
may attend during any of these periods.

At present, no tuition is being asked for the course; EPA student reference
manuals are being provided free of charge; there is a $10 registration fee to cover
incidental costs to the centers. Tuition may be charged after June 30, 1916, if federal
funding is not continued; students interested in the course should register as soon as
possible to avoid tuition charges.

Out-of-State
4-Yr. Eatereemeatal
Health Degree

East Tennessee State University In
Johnson City, Tenn. offers a bachelor of sci-
ence degree in Environmental Health which
"will prepare the graduate for a career in a
variety of environmental beach and technol.
ogy areas." The curriculum includes courses
in water and wastewater treatment, air pol-
lution, food sanitation, radiological health.
Masai control, disease control. occupational
health, solid waste management, environ-
mental health equipment, and more.

East Tennessee accepts credits from the
two-year prwems at Greenville and Sumter
Technical Collages. A work-study program is
available, 'swell as the usual federal student
grants (see section on financial aid).

For a school catalog and complete in-
formation, wine Director of Admissions,
East Tennessee State University, Johnson
City, Tenn. 37601.

flPa&aaltalles
lima*

Certificate
With College Credit

East Tennessee State University, in
cooperation with the Tennessee Department
of Public Health. conducts sanitation
school on the University campus which is av-
ailable to both 1n-state and out-of-state stu-

The school offers firs (mums, granting
of lilt Mere of college credit.

courses provide bask kaiaks for "public
health sanitationlats"

,training
topics for study

include the biological and physcical set-
elites. public health problems related to the
field of environmental 'Linehan. prepara-
tion of official reports and journallstk re-
leases, public speaking. sanitation planning.
etc.

For complete information about the
sanitation school. write the Director of Ad-
missions, East Tennessee State University.
Johnson City, Tenn. 37801.
2-Yr. Degree la
Water Quality Moellering

Ulster County Community College in
New York State is offering the first associate
degree in water quality monitoring in the na-
tion. The new program, which is co-
sponsored by the U. S. Environmental Pro-
tection Agent and the New York State De-
partmnt of nvironmental Conservation,
will traein water quality monitors -to perform
pnoceu control laboratory procedures for
water and westewster treatment plant oper-
ations, and to perform a variety of woo-
dmen required by water quilts reguktorr
agencies." Graduates will find jobs in gov-
ernment regulatory agencies, and with
municipalities, industries, end engineering
and planning firms.

Present plans provide for the selection of
20 students each year. Of this 20. ten will
come from states other than New York. Stu-
dents, when accepted, will have their tuition,
books and fees paid in full through govern-
ment grant. Students will have to bear the
cost of room and board. Other financial aid le
also available.

individuals will be selected for the prog-

ram on the basis of recommendations. per.
soaal achievement and geographical dis-
tribution. For more information about the
program and to obtain en application blank,
write to Richard B. Glaser, project director,
Water Quality Monitoring Training Nor
ram, Ulster County Community College.
Stone Ridge, N. Y. 1911.
Siert Ceram .

la Tennessee
The Stine of Tennessee has established

en operator training center in Murfreesboro,
Tennessee width oilers short courses lasting
from three days to three week.: the courses
are free of charge, according to instructor
Jetties 0. Swaney, Jr., and trainees from all
over the southeast and midwest have at-
tended classes at the center.

Each trainee or his employer is moon-
able for travel. food, and lofting expenses

. but when you figure in free tuition, the coke
of obtaining the training is comparable to
costs in-state.

The center offers courses in both water
and wastewater: some come titles include
"Theory and Practice of Wastewater Opera-
tions" (two weeks), "Advanced Waterworks
(or Wastewater) Technology" flour days),
"Reduced Pressure Sae ow Proventer
Workshop" (three days), "Pump and Valve
Maintenatke Workshop" (unscheduled as
yell, and more.

Per more hdornsation and a complete
course list and elau schedule, write to
Opsretor Training Crater, Raub No.4, Blew
ton Drive, Murfreesboeo, Tennessee 37130,
0116) 118-2137.
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Careers
Talk

I Cunt ill tied from rage 51
another kind of training - correspondence
or w hatever-ind getting the certifieation?

Ernie: That's hard to answer yes or no.
Sure. I think an employer will look at the
guy's background. You gut a guy that's gone
through a 2 year program. and let's say he's
got his A. but I've got a guy who's gone
through short school and has his B and has
been working in the field for six years and
does a genuine good job Ile van run circles
around the other guy. I'm going to go with
the guy who can do the hest job.

One thing I would say: some of these
people I talked to with twoyear degrees -
and I'm not cutting them down. I think
they're good but when guys come in and
say. west. i expect to be taking readings and
doing all the lab work. but f have no into'
tions of shutting down a pump and pulling the
sludge out. or. I have no intentions of hosing
the basins down or stuff like this then some-
one needs to sit down with them and have a
heartto-heart talk. I do it now. You need to
do it because the wastewater is not going to
stop coming because you get a new guy in
there. The guy has to do certain things, and
he shouldn't have any qualms about it.

This is something I've heard a 11,1 of talk
about from an engineering firm. They made
the statement that they feel possibly we may
be getting too much training. too many peo-
ple in the plant with too much training.
We've got too many chiefs in there and it's
creating a problem. I think we possibly have
this problem in our plant right now,

John: Overeducation'
Emir: That's right.
John: Why is it a problem? Because

there are not enough upper level places for
these people to move into?

Ernie: For one thing there's not enough
jobs open. Whether it's municipal. state. or
industry you can only pay so much money for
so many people. and everyone is clamoring
fur more money. The people I've gut don't
mind getting in and doing whatever work
needs no be done. But sometimes you find
people questiOning whether this actually
their jub: you know -I'm a 13- licensed
operator: this isn't my job.- Who's the la-
borer and who's the actual utility worker?
That attitudes ridiculous if you've got to call
a loiterer at how and bring hint in
everytime you nerd to clean up..

John: be sometimes the certifieation
law - the divisions mated by our (erotica
lion system -, is translated to a kind of job
structure in the plant.

.Ernie: I think it ill.
Jim: Ernie's hit:on some of the basic

arras. I think they reoccur everytime we
haves diseuision about Operator Training
The problem about the lob status is an tobvi
this problem.' It's evident in my second year
students at TEC. They expect tiM.nateti
salaries, a bop position immediately upon
gradliation. Some think that if that theyean
gar through the twtSyear program, they're
automatically assured of employment at a
certain salary Somehow or another along
the road they were led In believe that if they

'complete the degree, they can demand cer
tain salaries and demand certain jobs. This{
is the problem I've been fighting fur a full
year. to let the student know now before he
gets out that that 's not the way it is (outside.
That he is going to have to obtain some ex
perience if he's going to continue in an opera
lions capacity.

There are some johs he can go right into
and take over. such as in the laboratory.
There are some jobs he can do like that. But
in terms of going in and becoming a shift
supervisor without any additional experi
ence - that's nearly impossible. I'm not
short changing the student, and in fact, some
of our students who are presently employed
at the Western Carolina Regional Sewer Au
thority while they're in school may have a
year of experience when they graduate. but
they could go down to your plant and it would
take them another year before they fully
learn your plant. This is one of the problems
that keeps rem:co ring. They have to obtain a
year or a couple of years experience.

One alternative to obtaining the experi
once after they have completed the program
is to give them the experience while they're
in the program. I don't know if you're aware
or not but we do have a summer training
program. The student goes out, supposedly
operates or assists the operator, maintains
the plant. and so forth. In years past. our
students ended up doing nothing more than
mowing grass. So they've wasted three
months. A student could have perhaps
worked somewhere obtaining good experi-
ence. but all he's done is mow grass. The
student then does not obtain the experience
during that 3.month period.sohe has nothing
else to offer other than his degree.

I've gotten the impression that some
times the student is at a disadvantage.
Operators expect them to know more after
they have completed one year at TEC than
say an operator that's already been on the
job for two or three years. There has been
this problem. I won't say it's been a major
problem. Our students now really don't want
to get involved in the summer program.

(Inc thing I also do is I encourage stu
dents to pick up small jobs on the side operat-
ing package plants. I've got one of my stu
dents that's doing that at this time. Or trying
to become employed at some of the local
treatment plants. Of my second year stu-
dents. I've got one that's a shift supervisor at
Greer Waterworks. tine that's an operator on
:it'd shift at Mauldin's plant. In my first year
class. I have two students that are presently
employed as operators.

These are some of the alternatives that
we have tried. But I recognize that then' is a
pnohlem when the student does come out
thinking that SOIllebOdy owes him something
fur completing the 2year degree After
completing two years of formalized ethics
lion. they are still not prepared teehnieally.
This has been an obvious problem that I've
recognized. having employed TEC students
when I was in industry The student comes
out sometimes with less actual education
than the guy that has two years of practical
experience This is making me start to won
der what is going on it our program isturning
out two year students that can't perform
technieally. But all you need is one student.
one had apple. and it affects the whole prog
rani

John: Which raises the ouestion again. do
they need the two year associate degree' Or
arc they better toff with this other kind of
prattle:el esperienee.

Jim: Things are stacked right now to-
ward the student getting some practical ex
perience and completing the certification
course. You hit it right on the head earlier -
most (operator training salary scales and
promotions are centered around the license.
A student can come out with a fouryear de-
-gree in environmental engineering or was
tewater engineering, and if he doesn't have
an "A" certification, he is going to limit him
self in employment opportunities.

Ernie: I got people right now that are
college graduates working for me that are
paid because of their license. not their de.
gree. If they can get a degree. that's great as
far as I'm concerned because later on if they
progress and stay in the field - let's say a
magical type position opens up - this is
going to be great background and experi
owe. and it might be the little extra they
need. This may push him into a good job over
the guy that's been there for 15 years and had
this -A- license but doesn't have a formal
type education. I think possibly fur a man-
agement position this guy with a degree
would be better.

John: All right, Is it the technical part of
that degree that serves the graduate best. or
is it his other studies - management. super-
vision and those kinds of skills that you can
supposedly acquire In college?

Fred: Or could it just be the fact that
man attended school for two years? He's got
a piece of paper Thai says. "I went to school
for two years?"

Ernie: t would prefer to have someone
with that college background, because he
can go from there. But it depends on the guy.
because I think you've got so many people
who come right out of a school who think they
know everything.

John: Steve, you came out of the two.
year associate degree program in Green.
vine. Let's talk about that.

Steve: This problem of high expecta-
tions was probably more of a problem with
us than it was with most of the other classes.
We were the first class. We were the first
group of operators coming out of the was-
tewater course with a two-year degree. We
all went down and passed most of our certifi.
cation exams. and we thought we knew it all
and everything. Then we got in the field and
found out how much experience means. It's
really that experience that counts. But the
education helped us get the licenses. and I
think the education may not mean as much
right away as soon as you get out of school as
later on - if you look at a lot of ads for high
positions. they require something other than
just a high school diploma. some two years
and some even four years. When we first got
out we were thinking that we were supposed
to get the higher salaries. but we found out
different. You need experience also.

Ernie: I think this is a fallacy of a TEC
student. They're great for doing that. I was a
graduate from the two year program at
Sumter. The first evaluation lever received
when I went to work. well. the guy was a
straight shooter. and he put on it that he
thought I felt that I knew more than I did. It
made me mad.

John: How did you guys who went to
TEC get the idea that you would take the
field by storm when you got out? When Jim
(*Midden took over the TEC program last
year. he found this attitude was still held by
the students. Where did the idea originate?

Bob: The recruiters. They give you this
great big gold god outside there sitting wait
ing on you owe you get your degree When

(t 'wont no41 on Pogo
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(Continued from Page 8)
they recruited me, they painted this beauti-
ful picture and it was like the man said about
having this black limosine waiting on you.
They really go with that, and they tell you
when you get out of here, you're gonna have
Ernie Rowe's job and have good time.

Ends: Let's face it at Tech schools,
unless the program is really very much in
demand, It lasts for several years and slowly
fades out. To get this new one going they've
got to do a good selling job. I was in the same
boat, because my degree Is in envinromental
engineering technolor. and I think at the
time I went to Sumter TEC, there were 15
places across the nation where that course
was offered. It was the only place in the state
where you could get it. They really sold It
big, and they got people in it too that weren't
even interested, because we started out with
something like 21 people in the class and
three of us graduated after two years. I
couldn't find job when I graduated, to be
honest with you.

Jahn: Do you think that by creating
these kinds of curriculums, TEC is project-
ing the state's future oeeds and trying to
meet them, rather than doing what's beat
giving the best advice to the Individual stu-
dent being honest about the career poten-
tial in particular degree area? There is
going to be need for operators. To serve the
state we produce lot of people who have this
background, and then when the jobs come
along hope the people will be there? Is the
student being served when you allow him to
spend two years preparing for a job that is
just not there, or Is not what he thinks it will
be?

Beb: The jobs are there, II you want to
work for dirt and then stay there f or 20 years.
The jobs are there, but the money Is not.

Feed: Another view point here is that
many not Just TEC but many educa-
tional institutions just find students for their
own programs, for their own self.
perpetuation, regardless of whether there
are jobs or not. They're not serving the ob-
jective of providing people for jobs that are
available, but just trying to continue on their
program so the department bead can keep
his job.

Jelma: So it's self-justifying. You create
your own student demand.

Jim: We keep going around in the circle
of education and careers. There is the educe.
tion factor; you can obtain all the education
you want and never decide upon a field. But
you can also at the same time develop a
career and then obtain the education that
You need and this is what most operators are
doing. They are not getting the education
first. They are going into the field and then
obtaining the training, so our objectives are
golhg to have to change from trying to pro.
vide this glorified curriculum that's going to
provide the student with this education, and
then let him pick a career. We're going to
have to take the student or the indivithial
that Is already a practicing operator and
provide the training that he needs from that
point.

This is some of the emphasis that I'm
putting on the program at TEC; I'm trying to

recruit u many students that are presently
operators in the Greenville area as possible.

John: Then the recruitment is going to
have to shift to the plant, rather than to the
TEC center. The plant management will
have to recruit raw people, then TEC can
come in and train these people.

Jim: Well, It it's not going to work the
other way, where TEC Is doing the recruit-
ing, then we have to look somewhere else.

/elm: I wrote down a couple of things
here just in case it got real quiet. "I'm a high
school graduate, I've seen some ads on TV
which talk about the career potential in
water and wastewater treatment" (Tlga is
realistic because these ads are getting ready
to go on TV here in this state). "I'm ambiti-
ous, I wont to go far, I want to get to the top of
my career ladder what's your advice?"
Fresh out of high school, what's the smartest
thing he can do? He's just been told about
this great career while he's watching a west-
ern on the late movie. It's very positive ad.

Ernie: The first thing be ought to do Is
investigate go to water or wastewater
plant and ask to he shown around. And I don't
think the people at the plant should pull any
punches with him. Tell him the bad side of it
too. Tell him what he's going to be doing,
exactly what he's dealing with in no uncer-
tain terms, so he'll know exactly where he
stands. I think his best bet if be goes to work
is to get into an on-the-job training program
or sell-study. Why go directly into school?

Jelin: So you think it would be smart to
get to work first. Then what?

Ernie: Let him get his license. We've
had several go into the 2-year programs
while they've been working out there at the
plant. After they've gotten their two-year
degree, the only thing I can suggest If they
don't want to go Into a 4-year program
somewhere Is not to just let It stop there;
get a hold of those correspondence courses. I
don't care If It's going back over the same
thing. If he's gone through Clemson's
courses, get Sacramento's and go through
theirs. Go through Texas. Don't stop. Try to
learn the government agencies, your state
agencies. Find out what will work for you
and what you can do.

Jim: Say you have the ambitious indi-
vidualI'm Ina little bit different situation.
I may have a gung-ho individual who comes
in and says I want to get a degree; I want to
go out you know, I want to burn the world, I
want to really make a name for myself. I can
fiddle with him a little bit and say well
maybe you ought to get some experience
first. The guy says. I don't want that, I want
some education today. I want to study this
curriculum right now, I want to know where
It's going to take me. I want to know what's
going to come out of It. What's there, what
can I expect when I get Into this field?

I could take him down to Mauldin Road
treatment plant and he's probably get just
about into the gate, and he's probably hop
out of the car and run away. But If I take him
to an industrial operation where it's nice,
with all the panels and the blinking lights
if nothing else he's just gonna stand there
and gaze for a while and 'rowel now.this Is
more like it. This Is the exact response I've
gotten from my students this year. All of
them were under the impression for the first
quarters that waitewatel technology had
nothing to do with anything but sewage. And
of course, they say, well, sewage stinks and I
don't want to be associated with sewage; I
don't want my friends to know that I work In
a sewage treatment plant.

Operator, Page 9

We're changing our program name from
wastewater to environmental technology.
The change is only academic. I take the 'In-
dent out, and I show him municipal treat-
ment plant and an Industrial situation and
say It you are interested in municipal opens-
lion this Is pretty indicative of what you are
going to have to deal with. If you're In-
terested in industrial operations, this Is what
you will have to deal with. Again. I'm not
trying to say that industry is better than
municipality. I've been on both sides of the
fence, so I can point out to the student what
the good sides are to both areas and what the
bad aides are to both areas.

I try It at all possible to eliminate any of
this rosy picture approach. "You're goose
make 115,000when you get out." Mostly what
he's going to be concerned with Is making a
decision between going to work in a utility
position or going to work in a technical pa-
tio% and where his future would Us in both
these 'areas. If he's going into utilities, he
would have this path that ha would follow. If
he is going into a technical area, which would
mod likely indicate Industriel operation or
consulting, he would have these possible
paths. There is a big money differential bet-
ween Industry and municipality.

Joke: Industries can pay more?
Jim: Exactly.
John: Is the career potential in industry

as good as in utilities?
Jim: It appeared to be, yes. I'm sure a

lot of municipalities would throw sticks at
me, but there can be a career in either one,
This depends upon the individual.

Steve: Well what you've got in Industry
Is this they're going to try to spend as little
money as possible for pollution control, be-
cause that's not their product, that's not
what they are worried about. The least
amount of money they can spend on this, the
better they like It. I would rather work for a
municipality myself, because treatment's
their business. But it would depend upon the
type of industry you're talking about. How
much waste they treat ...

Jim: We need to look at something else
also. An industrial operation Is looking for a
guy who can perform that one job. But, if a
student is prepared say In other areas of en-
vironmental technology, then eventually ha
stands chance of taking over technical ser-
vices of that industry. The water And was-
tewater treatment and disposal, air Pollu-
tion monitoring, industrial health and
hygiene. This Is one reason why these sub-
jects are brought into the cirriculum.

John: Should an operator who's in-
terested in becoming chief operator or
superintendent take some engineering
courses?

Jim: Ok. The key to good operations Is
that an operator should be able to know the
basic function of his plant. How the function
of one unit intermeshes with the function of
another unit.

An operator really needs to know his
plant inside and out. Maybe he doesn't need
to know everybody else's plant, but the basic
fundamentals are at each plant and he needs
to understand those. So that when something
is going to be changed, or a new plant Is going
to be designed, this operator has the input.
How often have you heard an operator com-
plain that the design engineer. built it and
they sure fouled It up. Put the blame on the
design engineer's back. But where was that
operator when they were designing the
plant? Nine times out of ten he was there, but
he didn't say a word It's not because he

(Continued on Pape
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or

7Publications
Semi llinsal Books
Fee the 0*-Gotter

Let's suppose you're one of those indi-
c viduals who's determined to pet to the top in

your chosen field. You're young, energetic,
perhaps even clever and shrewd. What you
lack most is that green-talked about, seldom-
dcfhwd "practical education" which any sue.
cessfkl man and woman over forty will tell
you "only comes with experience." Well, to
some extent that's true, but there are ways to
pet aJump on that long apprenticeship in the
"real world." How, you ask? Like this, we
answer: turn to the experts, those same sue-
cesifid men and women we've already men.
timed, who have lived in that dop-eat.dog mat
world and have survived, more or lest, to tell
about it.'

Listed below you'll find books written by
successful veterans of the struggle to make it
in today'S- highly competitive, ulcer-ridden
business and professional world. They offer a
kind of practical education you'll seldom find
in textbooks or claumonw. What you learn
from them may give you that extra boost you'll
need to pet to the top of the heap.

Power! How to Gel It. How to Use It. by
Michael Hord., Random House, New York.
1975. 18.96 hardback.

U you're an ambitious individual, you
may have already beard something about
Power!, which has been on the best seller
lists for six months or more. U you're going
to succeed, Korda says, you've got to learn
how power works and bow to use it to your
advantage. "Style is the key to power," he
observes.-Appearances are important;
highly-shined shoes; expensive suits, asser-
tive statements spoken with complete confi-
dence. Horde view of the business and pro-
fessional world is not particularly original
N's m Jungle, where, the fittest servive by
wielding power without much concern for
tbe tightness and wrongness of their actions.
U you want to make it, you must expect to
climb Over the .corpees of those who stand
between you 'and success.

SuPPose.' for example. You want the Job
of a superior who's getting on in years but
appears:tmloterested In retirement. Horde
suggests you work on his weaknesses.
Psyche hini.ouL Place him in situations
where. he is constantly reminded of his de-
creased vitality. Speak softly to make him
think be's going deaL

During a 'visit to another power figure's
office, contrive Some method to remove him
from behind his' desk. 'then ask to use the
Phone: Sit in his chair. violate his territory.
When you finish with your call, remain be-
hind his desk,' talking to him from Ids posi-

- flori of authority: Finger the phone with con-
fidenceIths phone LSO strong male power
symbol)

Korda'seuggeStions are cold and calm.
Sated,. his methods ruthless. 'Nevertheless,
they will probably work and will be used, if
book sales are;Any. Indication. In fact, so
many people are reading his work, you may
find yourself at a disadvantage if you
haven't read H.

Winning Through letholdalloa, by
Robert J. Ringer, Funk & Wagnelis, New.
York, 1975. $9.95 hardback.

Wholes Through lollesIdalleo Is
amtber big bast sellerapparently hacking
one's way through the business and profes-
sional Jungle is a popular sport. Ringer Is a
bitime real estate broker, and his book is
basically an autobiography telling bow be
got rich Ina hurry by bullying people Into
believing he was an important and powerful
figure. Time magazine calls his message
"tough-guy ethics," which Is a pretty good
description; "the main reason I wrote the
book," he says, "was to make money, not to
help people.'

Although he applies his techniques to the
real Estate business, be says they'll work in
any business or profession. He depends
Primarily on the psyche-out, over-awing the
individuals he's trying to Impress with sym-
bols of power and influence. His business
cards are 10inch by 10inch full-color photo.
graphs of the Earth taken from an Apollo
moon rocket. If he's going to Cleveland to
negotiate big business deal, be ir ranges to
be met at the airport, then lands in a private
Lear Jet, accompanied by a dozen or more
lawyers, assistants, and secretaries carry.
log portable office equipment. Impressive.

If you happen to be one of those who be-
lieve good Impressions are Important, here's
a book you don't want to miss. The author's
not saying it won't help you it probably
will be's simply saying he doesn't care.
But then that's what It's all about, right?

So far we've half-seriously reviewed a
handful of books which might help a young
career climber develop a more realistic ap-

preach to tbe many problems he'll encounter
on that long haul up the mountain to success.
But there are those who finally get to the top
of that mountain, look around, and discover
the top isn't all they supposed It would be.
Somewhere along the way, they've lost their
grip on the essential meaning of things on
what was Important about getting to the top.
If you'd like to insure that this won't happen
to you, we offer a final book.

Zen sad the Art et Motorcycle Malaist-
sane. by Robert H. Pints, 9th printing,
Bantam paperback, New York, 1975.

This strangely-titled book is definitely
an OkM manual, but not for motorcycles.
Zee offers operation and maintenance tips
on life in general, on establishing values and
living up to them. One reviewer called it "a
journey toward awareness and appreciation
of the world and of one's special plate in it...
A valuable how- to-do-your -life almanac."
The New York Tires said the book is "pro-
foundly important ... f ull of Insights into our
most perplexing contemporary dilemmas ..
. It is intellectual entertainment of the high-
est order." What? "Intellectual?" Don't be
put off by such high-sounding phrases. The
book's author is a higWy-altilled, easy -to-
read -sad- understand writer; the book is "in-
tellectual" only in the sense that Pinig tries
to understand what is important ad vale
able about life. And the desire to understand
life is not the special property of intellectu-
als.

U you like to sit around, drink a beer,
talk about things like motoreyttes and what
life means, you'll enjoy this kook. And If
you're a real go-getter, maybe you'll come
away with a better understanding of what It
Is you're going to get.

WPCASC
Spring
Meeting

The Water and Pollution Control AfaXi-
ation of South Carolina will bold its annual
business meeting May 21 at the S.O.E. & G.
Pine Island recreation center on Lake Mur-
ray near Columbia.

Arrangements committee chairman
Dana Love says the Association will provide
free beer to accompany the big barbecue
lunch. Meal tickets are ri each.

Love adds that no speeches will beMade
members and their guests will have an

hour or so to be sociable, then a short busi-
ness meeting will precede the harbecue.'

Everyone Is welcome; the Association is
hoping for a big turnout, and operators are
especially Invited to come.
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Making
Career
Decisions

(Continued from Page 3)

ally even a master's degree will help secure
your chances for continued employment.)
By the way, don't overlook part-time teach-
ing opportunities. With enough experience
or education, you may be able to find a tem-
porary or permanent part -time job teaching
certification classes. Many of those teaching
In TEC's 94bour certification courses are
hired with a two-year degree or an "A" cer-
tificate. Your local TICC center is the pbce to
inquire about this kind of pert-time job.

Slates. counties. large cities, even some
large Industries. are establishing their own
training systems for environmental work-
ers, and opportunities are available for per-
sons with practical backgrounds and vary
big educational levels. While a four-year de-
gree is most often required for a Job as a
training, coordinator. Intangible qualities
like initiative, personality, ability to think
creatively. combined with experience. may
be the ticket to a good job in this area.
(Clemson's own training director is cur-
rently earning a four-year degree In indus-
trial education. He landed the job with a
two-year degree in wastewater technology
and eight years experience in a large munic-
ipal treatment system. Len Wrigley, the new
director of the S.C. Board of Certification.
has a two-year degree in applied science and
20 years experience. It's nossible.)

And it's possible that ifter a year or two
working In the field. you still won't be sure
about a career. U you're happy where you
are, or at least satisfied for the time being.
keep looking aroud. continue up the certifi-
cation ladder, and keep logging In that valu-
able experience. Give yourself plenty of op-
tions the more you know bow to do. the
more education and experience you have.
the more likely you are to find that Sob which
fits your credentials exactly. A great many
people, eventually (WI themselves in jobs
they'd never even beard of or thought of
jobs which simply didn't exist when they
started out in a particular career. By keep-
ing up with new developments In the treat-
ment field. you'll be versatile enough to
adapt to the changing scene. Look upon
training and education as a career long pro-
ceu. not just a short term thing that ends
with just one or two years of training.

Finally. be honest with Yourself. Do you
really want to get to the top? Is the long fight
up the career rope. jockeying constantly for
Position, worth It to you? If not, then why do
it? Remember, satisfaction counts for a bell
of a lot. If you're happy where you are. satis-
fied with the work you're doing, and you
don't see any need to change jobs or get more
education, then clay put and be happy.
That's what mattato most.

If poled like more &ionisation about a
specific career or career area, write to the
Operator, mentioning your educational
ihmkeetund, your present 'Doric situation and
the career area which interests you.

Roundtable
(Conthruedfrom Page 91

was shy, it's because be didn't know.
Steve: I don't have a lot of engineering

background, but I feel sure that the en-
gineering will benefit. Because if you rely on
the engineer alone. and you've got this en-
gineer that designed something for You and
he's always thinking on paper and he's never
operated, it makes a difference. You're in
trouble if you can't communicate.

Jeke: Is it the operator that should have
the engineering experience or Is it the en-
gineer who should come the other way?

Ernie: I think it would be Meal If an en.
'Meeting firm would have an operator on
their staff. I know one firm had this for a

Pipeline

°maw. page II
while. and I think that the guy. I believe
someone snapped him up with a lot higher
salary and he left. I've heard a lot of people
talking about trying to get an engineering
firm to have an experienced operator.

Jim: I think a job offer came across my
leak last week from a North Carolina con-
sulting engineering firm looking for a 2.year
graduate &deal with operations problems.

Jim: I ha& Something I would like to
sai we. again. knocked around the same
thing. reoccurring problems. over and over
again. and I'm afraid that they're going to
continue to be there for quite some time. I
think what we been talking about is two
different types of operators -- the ones who
are education-oriented. that develop a
career out of their education: and the other
operators who .choose this as their career
and then obtain their training after they
have shown this field. Our education has got
to be split. or our educational institutions
have got to be split. in order to handle this
type of division among the operators.

Lets take the careers for instance. My
ideas would be simply to continue along the
lines of certification. After an operator has
obtained his A certificate quite often he will
just dwindle away and just become a treat-
ment plant operator and never be heard from
again. If you expose him to additional educa-
tion. upgrading education. maybe be's not
gonna pass another certification. but he'll
still be gaining new knowledge about his pro-
fession. It's something I'd like to try at TEC.
Maybe summer training programs. Subject
areas that operators are always bringing up
in questions they ask me like courses on
activated sludge. courses on lab Procedures.
of course we fixed that with the NPDES lab
course now. which is real good. We're get-
ting excellent response. To me that indicates
that we need this continuing education for
operators.

/Continued from Page 21

Weal arriving at the conferencerice TOOM
(what am I doing in a conference?, Ernie
Rowe, Steve Daniel, Jim Chocklett, Bob
Lord, and John Norton introduced them-
selves. Apparently, they had been discus-
sing me, or at least what I typified. They
ali telt that the operator was still in the
dark about his job requirements. licens-
ing, career diversification and, advance-
ment, and the correct path (e.g. experi-
ence vs. Anther schooling) that would be
of the most benefit to theindividudl.

The field of water and wastewater
technology has experienced a large facia-
ing of attention upon itself and, con-
fronted with greater federal and state
regulation and its' own rapid expansion
in scope and importance. everybody from
operator to instructortofrog in the lagoon
is walking around in a daze wondering.
"What am I? Where am I? Will the real
system and guidelines please stand up?"

All on the panel were sympathetic to
my needs and they conveyed to me an
acute awareness of the problems at hand.
Many questions were answered and I was
assured that those deeply ingrained in the
field are hard at work to remedy the prob-
lems that have yet to be solved. They tend
to agree with Jim Polk, former president
of the WPCASC. that reorganization and
greater deligation of responsibility and
definition is needed in certification, in-
struction, public relations, and *forma-

t ion dissemination. It is not only a matter
of the old pants (system) not fitting the
larger body (the field itself). but also a
matter of the hands (officials) coordinat-
ing themselves to don a new pair. Over-
population and ecological concerns have
done to environmental control and pro-
tection what electricity has done to music.
Perhaps there is no immediate answer
only a continuing evolutionary proceu.

That's Steve Hopper's own account
of his discussion with the group. He left
out one thing though he didn't mention
the advice' we gave him. To boil it all
down, the group of "experts" suggested
that he attend the Clemson short school
in May and take his "C" exam in was-
tewater. If he passed, then he might look'
into some of the training opportunities
available the 90-hour TEC course. for
example; or possibly the two-year as-
sociate degree program at Greenville
Technical College. Everyone at the
meeting agreed. however, that r
certification and experience were of
most practical use to someone starting
out. And the most direct method of o
taming cerUficition.we agreed. is stills
combinition of on-the-job training. self-
study with manuals or through a corres-
pondence course. attendance at a TEC
certification review course and atten-
dance at the three-day Clemson exam
review.

15 2
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Jobs
Berkeley. County

The Berkeley County Water and Sewer
Authority is looking for an individual to fill a
supervisory position in both water and was-
tewater. This "manager-operator" should
have five years of business experience with a
bdckground in fiscal, office and personnel
management. The Authority prefers some-
one with experience in construction and/or
utilities-related business. All applicants
must hold a "B" certificate in both water
and wastewater with the ability to obtain
"A" certification in both within six years of
employment.

Applicants must also have the ability to

OPERATOR
401 Rhodes Center
Clemson University
Clemson, S.C. 29631

assume complete responsibility for man-
agement, maintenance and repairs of
equipment and plants, and installation of
new connections. The applicant will have to
be able to "deal successfully with custom-
ers, local officials, and state and federal
agencies."

Fringe benefits include insurance prog-
ram, paid vacation and sick leave. The sal-
ary is negotiable according to experience
and ability. If you are interested and think
you may qualify, contact Andrew J. Combs,
chairman, Berkeley County Water and
Sewer Authority, Suite 101, 8740 Northpark
Blvd., Charleston Heights, S. C. 29405.

Non-Profit Organization
U.S. POSTAGE

PAID
Clemson. S.C. 29631

Permit No. 31



Appendix 13
State and Provincial Training and Certification Contacts
For the Water Quality Control Field
For more information contact:
Harris Seidel
ABC
Municipal Building
Ames, IA 50010
515-232-6210
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(FACT SHEET)

MOST CURRENT 3/26/79

ASSOCIATION Of BOARDS OF CERTIFICATION

FOR OPERATING PERSONNEL IN g

WATER Cr WASTEWATER UTILITIEStil

a.IRGANIZATION

tins Certification Board Contacts'
Names and Addresses

4....,(1,mope444)i 41.0;...W., 1

,June 12, 1978 Sopt..24-1977-1
AIK laWokee 1 1e1at ww

OW AN.. MINIM a FM 41411.101
?wpm

V Volveal, Norm
M16.1.ft,

,J

MAMMA

Water M
W. T. WILLIS, Board of Certification
328 State Office Bldg., Montgomery, AL 36104

Wastewater M SAME

.1

NLASKA

Water M
TOM McCARTY, Div. of Environmental Conservation,
Pouch 0, Juneau, AK 99801

Wastewater
CONRAD CHRISTIANSON, Hyrdo-Tech., 1117 Phillips Field

Road, Fairbanks. Alaska 99701

J
\I.BERTA

Water V

G. SAMUEL, Alberta Dept. of Environment, Div. of P. C.
9820-106 Street, Edmonton, Alberta,TSK 2J6 Canada

Wastewater V SAME

J

NRIZONA

Water M
MILDRED MATTERS, Bureau of Water Quality Control
1740 West Adams Street, Phoenix, AZ 85007

Wastewater M SAME

0
111KANSAS

Water M

TOM SKINNER, Bur. of Public Health Eng'g., Donagbey Bldg.,
lath Floor_ 7th 6 Main. Littil Rork AR 72201

Wastewater

Water

M

X

JARRELL E. SOUT1IALL, Department of Pollution Control
G Eco]p'r. 6001 Natinssl Orly, Little linrk, Aa 77,110

SAME
..)

nRITISH COLUMBIA Wastewater V

BERT CAINE, 13. C. Ministry of Environment,
.

/515 Blanshard St.,Victoria, B. C. V8W 3C8 Canada

CALIFORNIA

Water M
CLARENCE L. YOUNG, Sanitary Engineering Section
2151 Berkeley Way, Berkeley, CA 94704

Wastewater M
R. V. DA1G11, State Water Resources Control Board,

2014 T Street, Sacramento CA 95818

CALIFORNIA

Water
Distribution V

STEPHEN STOCKTON, 726 Nottingham Drive,
Redlands, California 92373

Wastewater
Collection

ROBERT REED. Ventura Rev. Co. San. Dist..
P. O. Box AB, Ventura, CA 93001

*.1

MORADO

Water M
RALPH W. LEIDHOLDT, Colorado Department of Health,
Room 320. 4210 East 11th Avenue, Denver, Colorado 80220

Wastewater M SAME

(1)

CONNECTICUT

Water N

RICHARD WOODHULL, Environmental Health Services Div.

79 Elm Street, Hartford, CT 06115

Wastewater M
ROY T. FREDRICKSEN, Dept. of Environmental Protection,
State Office Bldg., Hartford, CT 0611S

DELAWARE

Water V

Wastewater M

ROBERT J. TOUHEY,Trept: of Natural Resources 6 Environ-
mental Control, P. O. Box 1401, Dover,_DE 19901

Gb

1.,LORIDA

Water M
BOB HALL, Dept. of ...tv'l. Regulation. Twin Towers Office

Bldg.. 2600 Blairstone Rd., Tallahassee. Florida 32301

Wastewater M SAME

UNGIA

Water '

JAMES E. SKRINE, Joint Secretary, State Examining Boards
166 Pryor Street. S.W.. AtistMia. 0 30303

Wastewater M SAME

9.3

GUAM

Water M
O. V. NATARAJAN, Administrator, Guam EPA,
P. O. Box 2999, Agana, Guam 96910

Wastewater M SAME

HAWAII

Water V

RODNEY INCIONG, Board of Water Supply,
Wailuku Maui, III 116705

Wastewater M
FRANK STONE, Jr.
16-1 Sind Island. Honolulu. HI 96819 ,

.1

IDAHO

Water V

MICHAEL J. NcMASTERS, Idaho Dept. of Health 8 Welfare,
Div. of Environment. Statehouse Mail. Boise, ID V729

Wastewater V SAME

ILLINOIS

Water M
DAVID OEHMKE,Illinois Environmental Protection Agency
2200 Churchill Road, Springfield, IL 62706

Wastewater M

ERNEST BENNETT, Illinois Environmental Protection Agency
2200 Churchill Road, Springfield, IL 62706'

I 5 5-
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INDIANA

Water M

Wastewater M

C. NEIL OTT, Indiana 3iite Board of Health
1330 West Michigan Street, Indianapolis, IN 46206
ORAL H. HERT, Stream Pollution Control Board
1330 West Michigan Street, Indianapolis, IN 46206

ej

IOWA

Water M
JOSEPH OBA, Department of Environmental Quality,
900 E. Grand, Des Moines Iowa 50319

Wastewater M SAME

KANSAS

Water M

M

JAMES L. CURRENT, Division of Environment,
Dept. of Health 6 Environment. Toneka.1Sfinfig()

SAME
Wastewater

j
KENTUCKY

Water M
JACK LINDER, KY Dept. of Nat'l. Resources 6 Env11. Pro.,
Highway 127 South, Century Plaza, Frankfort, KY 40601

Wastewater M SAME

.j

LOUISIANA

Water M
RAUL M. BUSQUET, JR., UIHRA-Div, of Health
P. O. Box 60630, New Orleans LA 70160

Wastewater M SAME

MAINE Q
Water M

GERALD M. BATES, Division of Health Engineering
Dept. of Health 6 Welfare, Augusta, ME 04333

Wastewater M

V

KENNETH W. SHIMMY, Div. of Municipal Services, Bur. of
Water Quality Control, Augusta Maine 04330
G. D. IIALACK6, Dept. of Nines, Resources 6 Env.lint..
Box 7, Bldg. 2, 139 Tuxedo Ave., Winnipeg, ManitoboR3N0H6

MANITOBA

Water

Wastewater V

M

SAME

RICHARDB.Ei-TWIt,m, Env. Health Admin. P.O. Box 13387,
201 W. Preston St., Dalt:Amore. Maryland 21203

MARYLAND

Water

Wastewater M

M

SAME
ROBERT A. McCRACKEN, Division of Gilronmental Healtg
Room 320, 600 Washington Street, BostIniMAPIll

( 1)

MASSACHUSETTS

Water

Wastewater M
ROBERT McANESPIE, Massachusetts DivIsloce
110 Tremont Street, Boston. NA 02108

MEXICO

Water n

Wastewater X

M
WILLIAM A. KELLEY, Dfv. of Water Supply, Dept. orlirealih
35'.,) Nzrth Logan Street, Lansing MI 48909

(2)

MICHIGAN

Water

Wastewater M
HOWARD B. SELOVER. Dept. of Natural Resource
Stevens T. Mason Building, Lansing, mI 489.6

j
MINNLSOTI

Matz:. M
PAUL JOHNSON, Chief, Water Supply General Engineering4

717 Delaware Street S. E. MinnespAis, MN 55440

Wastewater M

V

WIT.LARD N. SEXAUER, Minnesota Pollution Control Agency,
1.935 W. County Road 82. Roseville. MN 55113
dOWARD K. WILLIFORD, Assoc.Head,Dept.of CivilEogineering
MSU, P. O. Drawer HS, Mississippi State, MS 39762

J

MISSISEIPPI

Water

Wastewater V SAME

MISSOURI

MONTANA

K W. h, Kansas City Water Dept., 1 N.M. Briarc
V Rood., Kansas C$ty, MO 64116

GELALD FIELDS. Etate Dept. of Natural Resources.
Wastewater P.O. Box 1368. Jefferspn Cite. MO 65101

ROSEMARY POSSUM, Water 6 Wastewater Op. Cert. Board.
nater itol Post 02tice, Hslena, MT 59601

Water

Wastewater

M

SAME

NEBRASKA j
NEVADA

Water

Wastewater

Water

M

Ca

V

V

CLIFFORD L. SLMNERS,Envireomental Engrg. Div.. State .

_mug nt centennial Mall Sn ...Murtha. NP 68509
JOSF.PIT R. DABBS,Dept. of Environmental Control, P. O. Box
11.altb

JOSEPH f.tNSCVITZ,SLasiVega Valley later str et

Wastewater V

j
NEW BRUNSWICK

NEWTOUNDLAND

Water X

Wastewater X

243 Lakeshore Road, Boulder Cisyt NV 89005

TeiilriDe E:41Tra' 'WVVt. 01
W. J. SHAFFNER. Dept. of Environment. P.. 0...Box 6000, .
Fredericton, New Erunswick EZB SH1

J
Water X

SAME
K. DOWINI. Dept. of Coniumei Affairs E Environment
Elizabeth Tower. St. Johns: Newfoundland _

Wastewater X SAME

15
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NEW HAMPSHIRE .

Water X

Wastewater M
GORDON L. PAGE, Assoc. Sanitary Engineer
P. O. Box 95, IOS Loudon Road, Concord, NH 03301

v
. NEW JERSEY

Water M
O. DOC GIBBONS, State Dept. of Envirtnumintal Protection,
P. O. Rox 1390. Trenton. Ml 01162S

Wastewater )1 SAME .1.

...3

NEW MEXICO

Water M
HAYWOOD MARTIN, Environmental Improvement AgenCys.
P.O. Box 968. Crown 81dg.. Sante Pe. NM 87503

Wastewater M SAME

NEW YORK

Water M

SAMUEL SYROTYNSKI, NYS Dept. of Health, PUblickraterlhapp0
Empire State Plata, Tower Bldg., 4th Ploor,Alb 112122107.

Wastewater M
DANIEL J. CAMPBELL, Dir., OfficeofEnvironmental lianpower

SO Wolf Road, Albany, NY '12233

0)

NORTH CAROLINA

Water M
CHARLES E. RUNDGREN, Sanitary Engineering Sectios,
P. O. Box 2091, Raleigh, NC 27602

Wastewater M
D. L. COBURN
P. O. Box 27687, Raleigh, NC 27611

CFO
NORTH CAROLINA

Water .

Distribution V

DONALD KNIBB, City Hall, Drawer C-1, Water 4 Sewer

Department_ Greeashorrk worth CArnlins 77.1.41

Wastewater
Collection

V SAME

...3

: NORTH DAKOTA

Water M
NORMAN L. PETERSON, Dir., Division of Water Supply 4 Pol.

State Department of Health, Bismarck, ND 58501

Wastewater M SAME

NOVA SCOTIA

Water X

A. J. CROUSE, Department of the Environment
P. O. Box 2107, Halifax, Nova Scotia 63J 387

Wastewater X SAME

,,,j

CX1I0

Water M
PAUL FLANIGAN. Ohio Environmental Protection Agencr.
P. O. Box 1049, Columbus, ON 45216

Wastewater M SAME

IQ

OKLAHOMA

Water M
DEMPSEY HALL, Water Quality Control Division,
P. O. Box S3SS1, Oklahoma city, 0K

Wastewater M SAME

ONTARIO

Water X

ROBERT R. DODDRIDGE, Ministry of the Environment
135 St. Claire Ave., West, Toronto, Ontario M4V IPS

Wastewater X SAME

0
OREGON 0

Water V

MARTIN E. NORTHCRAFT, Oregon State University
Dept. of Civil Engineering, Corvallis, OR 97331

Wastewater V SAME

...3

PENNSYLVANIA

Water 14

ROBERT J. SLATICK, Dept. of Environmental Resources

P. O. Box 2063, Harrisburg, PA 17120

Wastewater M SAME

..I

PRINCE EDWARD ISL.

Water X

PAUL ROSE, Department ofthe Environment,
P. O. Box 2000, Charlottetown, P. E. I. CIA 7143

Wastewater X SAME

./

PUERTO RICO

Water X

JOSE R. GOITIA, Puerto Rico Aqueduct 4 Sewer Authority

P. O. Box 7066, BarrioDrero Station, Santurce. P.R. onif

Wastewater X SAME

J
QUEBEC

Mater X

RAYMOND LARIV (E, Assoc. Quebecois° des Technique dal'esm,_

6290 Peri Lilt, Bureau 2, t 1, ec 1

Wastewater X

ROLLAND ME CIER, Control D 1.., BEnv ir. Protection service

2360, chemin Sainte-Foy, Sainte-Foy, QUEBEC OW 02

RHODE ISLAND

Water X

Wastewater V
EDWARD S. SZYMANSKI, Principal Sanitary 'ngr., Room ZOO,

Cannon Bld . Davis St. Providence, RI 02908

j

SASKATCHEWAN

Water X

BODGERMk , Dir., WGl Branch, Dept. of the Envimmeat
Sth Floor, 1855 Victoria Ave., Regina, Sask. S4P 3V5

Wastewater X SAME

j
SOUTH CAROLINA

Water M

.

JACK A. MCKENZIE. SC Board of Cert. of Envirannampil____
systemscor.. 2600 Bull St., Columbia, SC 29201,

Wastewater M SAME

5 7
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ORGANIZATION

SOUTH DAKOTA

Water M
RAYMOND F. BIRCUEM, Dept, of Environmental Protection
Foss Wilding, Pierre, SD 57501

Wastewater M SAME

TENNESSEE

Water M
D. ELMO LUNN, Dir., Div. of Water Quality Control,
621 Cordell Hull.Building, Nashville, TN 37219

Wastewater M SAME

TEXAS

Water M
DAVID COCHRAN, Texas State Department of Health
1100 West 49th Street, Austin, TX 78756

Wastewater M SAME

UPAH

Water V

LYLA RAY, Recording Secretary
468 Second Avenue, Salt Cake City, UT 84103

Wastewater V

GRANT BORG, Professor of Civil Engineering
University of Utah, Salt Lake City, UT 84112

0
VERMONT 0

Water M
KENNETH STONE, Department of Health, 60 Wain Street
Burlineton. VT 05401

Wastewater M
FRANCIS S. FILES, Operations 6 Maintenance Section,
Agency of Envir. Conservation, Montpelier, VT 05602

VIRGINIA

Water M
GERALDEIC MORGAN,St.Bd. for Cert. of Oper. of Water 6
Wastewater Works, 2 South 9th St., Richmond, VA 23219

Wastewater M SAME

U.S VIRGIN ISL.

Water X

PEDRITO FRANCOIS. Dept. of Conservation 6 Cultural Affairs
Charlotte Amalie, P.O. Box 4340, St. Thomas, U.S.V.I. 00801

Wastewater X SAME

WASHINGTON

Water V

BILL LIECHTY, DSHS-Water Supply 6 Waste Section,
Airport Complex, Bldg. 14, MS 4-1, Olympia, WA 98504

Wastewater M
NORMAN O. THOMAS, Dept. of Ecology, Olympia Airport,
7272 Cleanwater Lane. Olympia. Washington 98504

WASHINGTON, D. C.

Water X

Wastewater X

SYLVIN BELKOV, Gov't. of D. C., Dept. of Envir. Services
Environmental Health Admin., Washington, D. C. 20002

WEST VIRGINIA

Water M
R. G. McCALL Div. of Sanitary Engineering, Dept. of Health
1800 Washington St. E., Charlestown, WV 25305

Wastewater M SAME

WISCONSIN

Water M
RALPH O'CONNOR, Department of Natural Resources
P. 0. Box 7921, Madison, WI 53701

Wastewater M SAME

.3

WYOMING

Water M
DEBORAH MORTON, Dept. of Environmental Quality, Hathaway
Building,- Cheyenne, JY awn,

Wastewater M SAME

NEW ENGLAND WATER POLLUTION CONTROL ASSOCIATION
New England Voluntary Program

Edward Szymanski
Davis St., Cannon Bldg., Room 209

Providence, Rhode Island 02908

(2) Howard Selover (Industrial Operators Program)
Dept. of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926
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Y/N Coordinated Program
Y/N Chart Provided

STATE TRAINING CONTACT PERSONS

0 Mandatory Training Required for Certification

Use CEU's

ALABAMA

Water Y

BOB FOWLER, Water Operator Instructor, Adult Vocational Education,

5th Floor, State Office Building, Montgomery, AL 36130

Y

Wastewater Y

CHARLES FAULK, Waste Water Instructor, Adult Vocational Education,

5th Floor, State Office Building, Montgomery, AL 36130

Y

ALASKA

Water N

TOM MC CARTY, Certification and Training Engineer,
Department of Environmental Conservation, Pouch 0, Juneau, AK 99811

Y

Wastewater N SAME

Y

ALBERTA

Water Y

G. B. SAMUEL, Alberta Department of Environment, Division of P. C.

9280-106 Street, Edmonton, Alberta T5K 2J6 Canada

Y

Wastewater Y SAME

Y

ARIZONA

Water

MILDRED MATTERS, Arizona Department of Health Seivices,

Bureau of Water Quality Control, 1740 West Adams Street,

Phoenix, AZ 85007
---

Wastewater SAME

Water N

T. A. SK1NNCR, Acting Director, Bureau of Public Health Engineering,

4815 West Markham, Little Rock, AR 72205

N

ARKANSAS

Wastewater

JOE SHAW, Training Officer, Dept. of Pollution Control and Ecology,

8001 National Drive, Little Rock, AR 77209
---

5 ,9



STATE TRAINING CONTACT PERSONS
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BRITISH
COLUMBIA

Water Y SAME

Y

Wastewater Y

BERT D. CAINE, Assistant Director,
Environmental Eng,Ineering Division,

,Y

1515 Blanshard Street - 5th Floor, Victoria, British.Columbla
V8W 3C8 Canada .

CALIFORNIA**

Water N

CLARENCE L. YOUNG, Senior Sanitary Engineer,
2151 Berkeley Way, Berkeley, CA 94704

N

Wastewater N

DALE DE LANEY, Water Quality Control Institute,
2310 Rancho Sante Fe Road, San marcos, CA 92069

,N

COLORADO

Water
RALPH LEIDHOLDT, State Health Department,
4210 East 11th Avenue, Denver, CO 80220

Wastewater

OTTO HAVENS, Wastewater Training Officer, State Health Department,
4210 East 11th Avenue, Denver, CO 80220

r---

CONNECTICUT

Water ---

Wastewater

ROY FREDRICKSEN, Principal Sanitary Engineer. Water Compliance,
Department of Environmental Protection, State Office Building,

Hartford, CT 06115

Water N

MRS. BETTY HELLER, Training Officer,
Office of Sanitary Engineering, B.E.1f., Division of Public Health,
Cooper Building, Capitol Square, Dover, DE 19901

N

DELAWARE

Wastewater N

ROBERT J. TOUHEY, Manager, Water Resources Section,
Division of Environmental Control, P.O. Box 1401, Dover, DE 19901

.

---

N

. -See additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

FLORIDA**

Water N

BILLY R. BLAIR, Treed Center, University of Florida,
2012 West University Avenue, Gainesville, FL 32603

Y

Wastewater SAME

17

GEORGIA

Water

CALVIN SIMMONS, President, G.W. 6 P.C.A.I
P.O. Box Drawer 540, Acworth, GA 30101

Wastewater
DR, T. F. CRAFT, Research Chemist,
116 Ridley Circle, Decatur, GA 30030

IDAHO

Water Y---

MICHAEL J. MC MASTERS, Coordinator, Certification and Training,
Idaho Department of Health and Welfare, STATEHOUSE,

Boise, ID 83720

Y

Wastewater Y SAME

ILLINOIS

Water
DAVID W. OEHMKE, Manager,
Operator Certification and Training Section,
1EPA, Division of Public Water Supplies,
2200 Churchill Road, Springfield, IL 62706

---

Wastewater N

JAMES O. BRYANT, Director, Environmental Resources Training Center,
Campus Box 75, Southern Illinois University,
Edwardsville, IL 62026

Water N

C. NEIL OTT, Water Supply Section, Indiana State Board of Health,

1330 West Michigan Street, Indianapolis, IN 46206

N

INDIANA

Wastewater N

JOSEPH LIPPS, Manpower Planner, Indiana State Board of Health,
1330 West Michigan Street, Indianapolis, IN 46206

**see additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

IOWA

Water Y

LAVOY HAAGE
Henry A. Wallace Building, 900 East Grand, Des Moines, IA 50316

Y

Wastewater Y SAME

Y

KANSAS

Water N

JAMES L. CURRENT, Training Officer, Division of Environment,
State Department of Health and Environment,
Forbes AFB, Building 740, Topeka, KS 66620

N

Wastewater N SAME

N..

KENTUCKY**

Water Y

D. J. LINDER, Manager, Technical Services Branch,
Division of Sanitary Engineering
Kentucky Department for Natural Resources 6 Environmental Protection,
Century Plaza Shopping Center, Frankfort, KY 40601

Y

Wastewater Y
...

SAME

Y

LOUISIANA

Water

DR. CLARENCE LEDOUX, Louisiana Department of Education,
P.O. Box 44064, Baton Rouge, LA 70804

---

Wastewater SAME

MAINEMAINE

Water N

GERALD BATES, Secretary, Board of Certification,
Department of Human Services, Augusta, ME 04333

N

Wastewater

**See additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

MANITOBA

Water 1'

G. O. BALACKO, P.E.
Manitoba Oepartment of Mines, Resources & Environmental Management,
Box 7, Building 2, 139 Tuxedo Avenue,

Winnipeg, Manitoba R3N OH6 Canada

Wastewater V
SAME

MARYLAND**

Water Y

ANDREW A. HOLTAN, Training Manager, Erivironmental Health,

P.O. Box 13387, 201 West Preston Street, Baltimore, MO 21203

Wastewater Y SAME

MASSACHUSETTS**

Water N

ROBERT A. MC CROEKEN, Board of Certification of Operators,
Room 1520 Leverett Saltonstall Building, 100 Cambridge Street,

Boston, MA 02202 .

---

N

Wastewater N ROBERT C. MC ANESPIE, MassachUsetts Oiv. of Water Pollution Control,

110 Tremont Street, Boston, MA 02108

N

MICHIGAN

Water

WILLIAM J. REOMAN, Training Officer,
Michigan Oepartment of Public Health, Division of Water Supply,

3500 North Logan Street, P.O. Box 30035, Lansing, MI 48909.-...

Wastewater

HOWARD B. SELOVER, Chief, Training and Certification Section,

Michigan Oepartment of Natural Resources, Water Quality Division,

P.O. Box 30028, Lansing, MI 48909

*:See additional names at end of contact list.
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STATE TRAINING CONTACT PU:SONS

MINNESOTA

Water N

GUNILLA MONTGOMERY, Training Coordinator,
Section of Water Supply and General Engineering,
Minnesota Helath Oepartment, 717 Oelaware Street SE,
Minneapolis, MN 55440

Wastewater N

WILLARO N. SEXAUER, Supervisor, Training Unit,
Minnesota Pollution Control Agency
1935 West County Road B-2, Roseville, MN 55113

'I

MISSISSIPPI

Water N

HOWARO K. WILLIFORO, Secretary,
Mississippi Water and Pollution Control Operators Association,
Orawer HW, Mississippi State, MS 39762

N

Wastewater N SAME

N

MISSOURI

Water

OON R. SISSON, Oept. of Natural Resources, Water Supply Program,
2010 Missouri Boulevard, P.O. Box 1368, Jefferson City, MO 65101---

Wastewater
GERALO FIELOS, Operator Certification Program,
Oepartment of Natural Resources,
2010 Missouri Boulevard, P.O. Box 1368, Jefferson City, MO 65101

IT
MONTANA

Water N

CHARLES HARPER, Training Officer, Water Quality Bureau,
State Oepartment of Health and Environmental Sciences,
555 Fuller Avenue, Capitol Post Office, Helena, MT 59601

N

Wastewater N SAME .

N
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STATE TRAINING CONTACT PERSONS

NEBRASKA

Water

STEVE MASTERS, Engineer II, Nebraska Department of Health,
301 Centennial Mall South, P.O. Box 95007, Lincoln, NB 68510

Wastewater N

RUSS IRW1N, Department of Environmental Control,
301 Centennial. Mall South, P.O. Box 94877, Lincoln, NB 68509

NEVADA**

Water N

N

FRANK WILLERS, Production Superintendent,
Las Vegas Valley Water District, 3700 West Charleston,

'P.O. Box 4427, Las Vegas, NV 89106

Wastewater N

WENDELL O. MC CURRY, Water Qualit, )fficer, Environmental Health,
Environmental Protection Services, Capitol Complex,
Carson City, NV 89710

N

NEW BRUNSWICK

Water Y

JAMES SHAFFNER, Ph.D., P.E., Training Officer, P.O. Box 6000,

Centennial Building, Fredericton, Now Brunswick E38 5H1 Canada

Y

Wastewater Y SAME

Y

NEW HAMPSHIRE

Water

BERNARD LUCEY, Assistant Sanitary Engineer, NHWS & PCC,

P.O. Box 95, Concord, NH 03301
---

Wastewater Y

GORDON L. PAGE, Associate Sanitary Engineer, NHWS & PCC,

P.O. Box 95, Concord, NH 03301

Y

Water Y
ROBERT LIPPINCOTT, Chief,
Bureau of Manpower Planning and Staff Development,
Department of Environmental Protection,
P.O. Box 1390, Trenton, NJ 08625

Y

NEW JERSEY

Wastewater Y SAME

Y

**See additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

NEW MEXICO**

Water Y

PATRICK HANSON, Coordinator,
New Mexico State University Water 6 Wastewater Operator Training

Y

Program, P.O. Box 968, Santa Fe, NM 87503

Wastewater Y SAME

Y

NEW YORK

Water Y

MICHAEL E. BURKE, P.E., Bureau of Public Water Supply,
Room 478, Fourth Floor, Tower Building, Empire State Plaza,
Albany, NY 12237

---

Y

Wastewater
DAN CAMPBELL, Director, Environmental Manpower,
Department of Environmental Conservation,
50 Wolf Road, Albany, NY 12233

NEWFOUNDLAND

Water N

KEN DOMINIE, P.E., Civil/Sanitary Engineer,
Department of Consumer Affairs and Environment,
Elizabeth Towers, St. Johns, Newfoundland, Canada

N

Wastewater N SAME

N

Water Y

CHARLES E. RUNDGREN, Chairman,
North Carolina Water Treatment Facilities Operator Certification Bd.,
P.O. Box 2091, Raleigh, NC 27602

---

Y

NORTH CAROLINA

Wastewater
D. L. COBURN, Head,:
Operator Training and Certification Branch
Water Quality Section, DEM,
P.O. Box 27687, Raleigh, NC 27611

.**See additional. names at end of contact list.



170 STATE TRAINING CONTACT PERSONS

NORTH DAKOTA

Water N

HENRY FLOHR, Public Health Executive,
North Dakota State Department of Health,
1200 Missouri Avenue, Bismarck, ND 58505

N

Wastewater N SAME

NOVA SCOTIA

Water

PETER J. CASEY, P.E.,
Director, Division of Public Health Engineering,
P.O. Box 488, Halifax, Nova Scotia B3J 2R8 Canada

---

------

Wastewater N

T. D. RYAN, Regional Supervisor, Nova Scotia Environment,
P.O. Box 2107, Halifax, Nova Scotia 83J 3NT Canada

N

OHIO

Water Y

RICHARD F. MELICK, Administrator,
Operator Training Committee of Ohio, Inc.,
P.O. Box 626, Worthington, OH 43085

Y

Wastewater Y SAME

Y

ONIANOMA.....-.

Water I--

DEMPSEY H. HALL
Director, Training, Certification and Research Division

Oklahoma State Department of Health,
Box 53551, Oklahoma City, OK 73105

Wastewater SAME



STATE TRAINING CONTACT PERSONS
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DNTARID

Water N R. R. DODDRIDGE, Manager, Training and Certification Section,
Personnel Services Branch, N.M.,

N

135 St. Clair Avenue, W-7th Floor, Toronto, Ontario M4V 1P5 Canada

Wastewater N SAME

OREGON

Water
MARTIN E. NORTHCRAFT, Associate Professor,
Department of Civil Engineering,
Oregon State University, Corvallis, OR 97331

Wastewater SAME

PENNSYLVANIA

Water N

ANTHONY J. ZIGMENT, Director, Environmental Training Coordinator,
Municipal Training Division,
Pennsylvania Department of Community Affairs, Harrisburg, PA 17120

Y

Wastewater N SAME

PRINCE EDWARD
ISLAND

Water

PAUL ROSE, Director, Pollution Control Division,
P.O. Box 2000, Charlottetown, Prince Edward Island OA 7N8 Canada

Wastewater SAME

Water N

DANIELE MENARD MORIN ING.,
Coordinnatrice Des Cours De Formation S.P.E.Q.,
Centre Experimental De Vaudreuil,
400 Blvd. Roche, Vaudreuil, Quebec, Canada

---

N

QUEBEC

Wastewater N SAME

16



172 STATE TRAINING CONTACT PERSONS

RHODE ISLAND

Water N

JOHN HAGOPIAN, Principal Sanitary Engineer,
Division of Water Supply, Room 209, Health Building, Davis Street,
Providence, RI 02908

N

Wastewater N

EDWARD SAYMASKI, Senior Sanitary Enginner
Department or Environmental Management, C vision of Water Resources,

209 Cannon Building, Providence, RI 0290o

N

SASKATCHEWAN

Water

JOHN J. CRONE, Water and Sewage Works Division,
Water Pollution Control Branch,
Saskatchewan Department of the Environment,
1855 Victoria Avenue, Regina, Saskatchewan 54P 3T1 Canada

--_

Wastewater SAME

SOUTH
CAROLINA**

Water Y

JAMES HINDMAN, Project Administrator, Office of Operator Training,

401 Rhodes Research Center, Clemson University, Clemson, SC 29631

Y

Wastewater Y SAME

Y

SOUTH DAKOTA

Water N

WILLIAM E. AISENBREY, Training Specialist III,

SD/DEP Room 422-Foss Building, Pierre, SD 57501

N

Wastewater N SAME

N

TENNESSEE

Water Y

MARION E. CASTO, Instructor, Operator Training Center,
Route 4, Blanton Orive, Murfreesboro, TN 37130

Y

Wastewater Y

JACK L. HUGHES, Director, Operator Training Center,
Route 4, Blanton Drive, Murfreesboro, TN 37130

Y

**See additional names at end of contact lit.
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STATE TRAINING CONTACT PER50',S

TEXAS

Water Y
LESTER E. BLASCHKE, i'rofessin..JI Engineer,
State Department cl. HeJltl-, 1100 West 49th Street, Austin, TX 78756

Wastewater Y

,

(

SAME

UTAH

Water '

DR. NORMAN B. JONES, Division of Environmental Engineering,
Utah State University, U.M.C. 41, Logan, UT 84322

T
Wastewater Y SAME

VERMONT

Water N

KENNETH STONE, P.E Sanitary Engineer, Department of Health,
60 Main Street, Burlington, VT 05401

N

Wastewater N

JAMES F. AGAN, P.E., Environmental Engineer,
Agency of Environmental Conservation,
Division of Environmental Engineering,
State Office Building, Montpelier, VT 05602

N

VIRGINIA**

water Y

ROBERT B. TAYLOR, P.E., Director of Training and Certification,
Bureau of Water Supply Engr., Virginia Department of Health,
109 Governor Street, Richmond, VA 23219

Y

Wastewater Y

JOHN W. VANDERLAND, Training Supervisor, State Water Control Board,
P.O. Box 11143, Richmond, VA 23230

Water Y

FRED DELVECCHIO, State Coordinator for Water/Wastewater Training,
Green River Community College,
12401 SE 320th Street, Auburn, WA 98002

Y

WASHINGTON

Wastewater Y SAME

-See additional names at end of contact list.
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STATE TRAINING CONTACT PERSONS

WEST VIRGINIA

Water

DAVID BALL, Engineer I, West Virginia State Health Department,

1800 Washington Street East, Charleston, VV 25305

1

Wastewater Y

JOHN BROWN, Sanitarian, Sewage Program,
DiVision of Sanitary Engineering, State Department of Health,

1800 Washington Street East, Charleston, WV 25305

Y

WISCONSIN

Water

RALPH O'CONNOR, Coordinator, Certification and Training,

Department of Natural Resources, Box 7921, Madison, WI 53707
---

Wastewater .SAME

WYOMING

Water

DEBORAH HORTON, Environmental Specialist, Water Quality Division,

Hathaway Building, Cheyenne, WY 82002
---

Wastewater SAME

GUAM

Water N

GUAM ENVIRONMENTAL PROTECTION AGENCY, P.O. Box 2999,

Agana, Guam 96910

N

Wastewater N SAME



CALIFORNIA

Water:

FLORIDA

Water:

KENTUCKY

Wastewater:

MASSACHUSETTS

Water:

NEVADA

Water:

NEW

Wastewater:

SOUTH CAROLINA

Water:

ADDITIONAL STATE TRAINING CONTACT PERSONS

MIKE YOUNG
Metropolitan Water District of Southern California
Box 54153, Los Angeles, CA 90054

175 4

MS. JUDY SEARS, Certification & Manpower Development
Department of Environmental Regulation
2600 Blairstone Road, Tallahassee, FL 32301

KERMIT MILLS, Training Officer
Division of Water Quality
Kentucky Dept. for Natural Resources & Env. Prote..cion
Century Plaza Shopping Center, Frankfort, KY 40601

MRS. ALICE I. HATHAWAY, Secretary
New England Water Works Association
990 Washington Street, Dedham, MA 02026

J. T. MONSCVITZ, Manager, SNWS
Southern Nevada Water System
243 Lakeshore Road, Boulder City, NV 89005

HAYWOOD MARTIN, Training and Certification Officer
Water Quality Division
N. M. Environmental Improvement Agency
Box 2348, Santa Fe, NM 87503

L. H. LOCKHART
CoordinatorPlanpower Development and Training, SCDHEC
2600 Bull Street, Columbia, SC 29201

172
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VIRGINIA

Water: ERIC H. BARTSCH, P,E.. Director
Bureau of Sanitary Engineering
109 Governor Street, Richmond, VA 23219

Wastewater:
KENNETH F. SPEAR, Infilco Degremont, Inc.
Box K-7, Richmond, VA 23288

WYOMING

Water:
DON ARMSTRONG, Environmental Engineer
Water Quality Division
Hathaway Building, Cheyenne, WY 82002
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Appendix 14
Instructional Package Worksheet
For more information contact:
Joe Bahnick
MOTD/OWOP
EPA
Washington, DC 20460
202-426-7887

John H. Austin
or Civil Engineering Department

University of Maryland
College Park, MD 20742
301-454-2438
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PERFORAIANCE-ORIENTED INSTRUC7TONAL WORICSMEET

CURRICULUM: WATER QUALITY CONTROL PROGRAM
COURSE: GRERAL SECTTON I
SUBJECT MAT7TR INTRODUCTION TO WATER ENVIRONMENT

moDuu IIELE1210121/12CLUES:MAJOR WASTEWATER

Leeson

ESTIMATED TIME FOR THIS LESSON
PREREQUISITES FOR THIS LESSON

PERFORMANCE OBJECTIVE (3 PARTS):
Action/Tamtinal Behavior: The learner will

Conditions:

Acceptable Performance.

JUSTIFICATION OF OBJECTIVE

INSTRUCTIONAL RESOURCES:
Selected*

Suggested for Devalopmem

INSTRUCTIONAL ACTIVITIES:
Instructor Activity.

Learner Activity

METHOD OF EVALUATION

SAMPLE TEST ITEM provided?

EPAMOTD/CCCC

PREPARED *1
(grantee)

22

Yes CI no

Data

(person)

75



180

When you have filled in your worksheets, they will be reviewed

and edited by Charles County Community College staff members.
This review and editing is done to ensure accuracy and consistency

. in all the worksheets written by the different subject matter

experts involved in this project. You will have an opportunity
to react to any changes made during this review on the worksheets
which you wrote.

After being written and reviewed, the worksheets will be printed

and bound together to form instructoitguide books. These guide

books should prove very useful to instructors in wastewater
technology training programs. A typical page from one of
these guidebooks will look something like this:

(See following page.)

23

1
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CURRICULUM:
COURSE:
SUBJECT MATTER:

WATER QUALITY CONTROL PROGRAM
General Section I
Introduction to Water Environment

MODULE 4: MAJOR WASTEWATER TREATMENT PROCESSES

Lesson 3 of 6: Identifying Treatment Process Units

ESTIMATED TIME FOR THIS LESSON: 6 hours

PREREQUISITES FOR THIS LESSON: Lesson 3 in this module

PERFORMANCE'OBJECTIVE (3 PARTS):

Action/Terminal Behavior: The learner will name the
treatment process unit shown in an unlabelled photograph
or sketch.

Conditions: Given unlabelled photographs or sketches of
the following process units: screening, grit removal,
primary sedimentation, secondary sedimentation, trickl'ng
filter, activated sludge, disinfection.

Acceptable Performance: At least S of the 7 process units
must be accurately identified.

JUSTIFICATION OF OBJECTIVE: Graduates of this program may be
employed in wastewater treatment plants where they will need to
distinguish between process units.

INSTRUCTIONAL RESOURCES:

Selected: IRIS 511,2381,2419

Suggested for Development: Slide-tape production
illustrating and naming treatment process units.

INSTRUCTIONAL. ACTIVITIES:

Instructor Activity: Points out distinguishing physical
features of process units.

Learner Activity: Practices identifying process units
from observation of physical features.

METHOD OF EVALUATION: Oral or written test.

SAMPLE TEST ITEM PROVIDED (See appendix)

EPA-MOTD/CCCC

24

Date: 8/78
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STEP BY STEP THROUGH THE WORKSHEET

CURRICULUM:

COURSE:

SUBJECT MATTER:

MODULE:

This section is already filled in on
the worksheet.

CURRICULUM: WATER QUALITY CONTROL PROGRAM

This section is already filled in on
the worksheet. Course titles are taken
from Table I (see page 4) where they are
numbered, I, II, III, etc.

e.g. COURSE: GENERAL SECTION I

COURSE: SUPPORT SYSTEMS II

This section is already filled in on
the worksheet. Subject matter titles
are taken from Table I (see page 4)
where they are lettered A, B, C, etc.

e.g. SUBJECT MATTER:

SUBJECT MATTER:

SUBJECT MATTER:

Introductica to
Water Environment

Records and Reporting

Hydraulic Equipment

This 'section is already filled in on
the worksheet. Module titles are taken
from Table I (see page 4) where they are
numbered 1, 2, 3, etc.

e.g. MODULE 1;

MODULE 2:

MODULE 3:

MODULE 4:

25

Natural Cycles

Properties of Water

Properties of Wastewater

Major Wastewatc.: Treatment
Processes
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LESSON: Your entries on the worksheet begin with
FEW section. Here you must write the
number and title of the lesson being described
on the particular worksheet. Note carefully
-- each worksheet describes one lesson in a
module. At the beginning of this project,
you were given a set of performance objectives.
You must turn each of these objectives into
a lesson and therefore into a worksheet. If
you think that one of these original objectives
covers too large an amount of information,
then you may subdivide it and make two or
more lessons out of it. Lessons are numbered
1 of 6, 2 of 6 or 1 of 3, 2 of 3, etc.,
depending on their position in a module. The
only lesson in a module is numbered 1 of 1.

e.g. MODULE 4:

Lesson 2 of 4:

MODULE 2:
Lesson 1 of 6:

MODULE 2:
Lesson 2 of 6:

Major Wastewater Treatment
Processes
Identifying Treatment
Process Units

Safety
Safety Hazards

Safety
Safety Equipment,

ESTIMATED TIME
FOR THIS LESSON: Write here the amount of time you estimate

the learner will need to spend in class in
working through this lesson. It is a good
idea to fillAn this section only after you
have filled in all other sections on the
worksheet.

el.g. ESTIMATED TIMEFOR
THIS LESSON: 1 hour

ESTIMATED TIME FOR
THIS LESSON: 30 minutes

26
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PREREQUISITES FOR
THIS LESSON: In this section, make reference to the skills

and knowledge the learner must possess before
she/he will be.e able to profit from the lesson
descril,. 1 nn the .;orksheet. For example,

a lea st know how to perform titrations

befog 311e/Le is able to perform many of the

labor ,y ests of wastewater. In this case,

an ab co perform titrations is a pre-
requisite for the lessons on performing waste-
water laboratory tests and should be listed
as 'such. In listing prerequisites, you
may refer directly to the skill, or (better)
refer to the lesson or module in this
curriculum in which the skill was taught.

e.g. PREREQUISITES FOR
THIS LESSON: Ability to perform

. titrations.

PREREQUISITES FOR
THIS LESSON: Lesson 2 in this moduleq!

PREREQUISITES FOR
THIS LESSON: Module 4 in SUPPORT

SYSTEMS I.

PREREQUISITE FOR
THIS LESSON: None

PERFORMANCE OBJECTIVE (3 PARTS):

The performance objective section is the core

of each instructional worksheet. In most
cases, you will copy it word for word onto
the worksheet from the set of objectives
which were given to you at the start of this

project. Occasionally; you will need or want

to rewrite one of these original performance
objectives. With this possibility in view,

here is a-description of what should be
written on the worksheet for each of the three
parts of the performance objective:

ACTION/TERMINAL
BEHAVIOR: Write here a statement of what you want the

learner to do as a result of taking this

lesson. Thig learner behavior will be evaluated.

In writing the statement, use ACTION VERBS
which describe overt, observable behavior.

27
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CONDITIONS:

More than one sentence may be used to
state the terminal behavior.

e.g. ACTION/TERMINAL
BEHAVIOR:

ACTION/TERMINAL
BEHAVIOR:

The learner will name
each of the process
units shown in a set of
photographs.

The learner will perform
the pH test on samples
of wastewater.

The "conditions" section describes the
situat5on the learner will be in when she/he
is ..skew to perform the terminal behavior for
evaluation. In this section should be
written a complete list of all the tools,
equipment, books, and other resources to
which the learner will have access while
performing the terminal behavior. Whenever
possible, the learner should be allowed
access to a performance aid (a written
reminder of the steps in a procedure) while
performing, rather than be required to
memorize complex. procedures.

e.g. ACTION/TERMINAL
BEHAVIOR: The learner will name

each of the process units
shown in a set of photo-
graphs.

CONDITIONS: Given unlabelled photo-
graphs of twelve plant
process units.

ACTION/TERMINAL
BEHAVIOR: The learner will perform

the pH test.
CONDITIONS:' Given laboratory glassware,

samples of wastewater,
indicator solutions, and
a performance aid
(instructions for per
forming the pH test).

28
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ACCEPTABLE
PERFORMANCE:

JUSTIFICATION
OF OBJECTIVE:

1-

This section must state the minimum level of
competency wHich the learner must achieve when
performing the terminal behavior. Acceptable
performance may be expressed as a percentage
of correct responses, as a time limit, ofas
a degree of accuracy, and so on.

e.g. ACCEPTABLE
PERFORMANCE: At least 8C1 of the problems

must be solved.

ACCEPTABLE
PERFORMANCE:

ACCEPTABLE
PERFORMANCE:

At least 10 of the twelve
procesp units must be
correctly identified.

The test must be performed
within 2C minutes.

This section is tc, be used fr a brief
explanation of why the learner aeeds to achieve
the performance objective writ".en above. The
objective should be justifies: hiefly on the
basis of how achieving it will help the learner
after she/he leaves the training program and
goes on the job.

e.g. JUSTIFICATION
OF OBJECTIVE: GradwItes of this ttTning

program who work with
municipal agencies'_may be
involved .1. inspection of
collectioncystems.

JUSTIFICATION
OF OBJECTIVE: Many zraduar,s of this

training prnram will w:Irk
in labwatori.cs whe they
will be required to pi.srform
chemical analy5es c,f
wastewater,
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INSTRUCTIONAL
RESOURCES:

INSTRUCTIONAL
ACTIVITIES:

Use this section for recommending books,
booklets, self-instructional packages,
slides, tapes, films, filmstrips, and other
instructional 1aterials for use during the
class session by the learner. The
recommended material must help the learner to
achieve the performance objective.

Selected resources are ones taken from the
rrrg7T7Ftem. Search the system for the code
numbers of resources which you want to
recommend. Then list these code numbers
in this section. If the resource you
wish to recommend is not yet in IRIS, then
use one of the special IRIS sheets you were
given to assign a code number to it and add

to the RIS system.,

Suggested for development resources are
those which you recommend that the instructor
develop or put together for use in class
with the leArner. Some types of resources
which are 'easily and quickly put together
by an instructor include: charts displaying
information, posters, sample designs and
drawings, and "ideal" test answers for use as
modelu. If y.0 cannot think of any resources
to suggest for development, write NONE in
this section.

e.g. INSTRUCT7ONAL RESOURCES

Selectee IRIS 2705,2803,2911

Suggested for development: File of
well-done designs drawn by past students.

This section should be used to sug est what the
instructor and learner can do duri g the class
session to enable the learner to; thieve the
performance objecti' . In fillip in this
section, draw upon your own teaching experience.
Whenever possible, suggest learning experiences
which will be enriching for the learner.
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METHOD OF
EVALUATION:

e.g. INSTRUCTIONAL ACTIVITIES:

Instructor Activity: Demonstrates how
to do the pH test.

Learner Activity: Practices doing
the pH test.

INSTRUCTIONAL ACTIVITIES:

Instructor Activity: Describes effects
of pollution on the environment. Takes
learner on field trip to observe ex-
amples of environmental degradation
caused by pollution.

Learner Activity: Designs a chart
showing pollutants and their effects
on the environment. Goes on field
trips to observe examples of environ-
mental degradation caused by pollution.

This section must state the appropriate
method of testing whether or not the
learner has achieved the performance objective.
For example, if the terminal behavior states
that "the learner will perform the pH test
on samples of wastewater" then the learner
does not satisfy the objective by merely
describing how she/he would perform that test.
Nothingless than a demonstration will do:
the instructor must watch as the learner
performs the pH test and evaluate himlor her

on how well she/he performs. If the require,
behavior is that a learn "draw" or 'design"
something, then the method of evaluation is

a "written test." If the required behavior
is that a learner perform a chemical test,

start up a pump, or adjust a piece of equip-
ment, then a "demonstration" is the only
possible methd of evaluation. For some
behaviors, the learner may demonstrate com-
petence either orally (e.g. by answering
questions); or in writing (e.g. writing a
number of paragraphs or a list). The method
of evaluation must be appropriate to the

terminal behavior required of the student.
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SAMPLE TEST
ITEM PROVIDED?

e.g. METHOD OF
EVALUATION: Oral or written test,

METHOD OF
EVALUATION: Written test plus demonstration.

METHOD OF
EVALUATION: Demonstration.

The more conventional name for a test item
is a test question. These are the problems,
questions, etc. given to a learner on the
typical written examination. The learner's
response to the test item shows whether or
not she/he has indeed learned what she/he
should have learned. You must provide
sample test items for all terminal behaviors
for which they are relevant.

Here is an example of a terminal behavior
which SHOULD NOT have an accompanying
teat item:

ACTION/TERMINAL
BEHAVIOR: The learrwr will name three

major pieces of legislation
on the environment.

The only possible test item for this behavior
would be:

"Name three major pieces of legislation on
the environment."

There is little need to write a test item
as obvious as this. Here are two examples
of terminal behaviors which SHOULD have
accompanying sample test items:

e.g. ACTION/TERMINAL
BEHAVIOR:

32

The learner will solve
word problems involving
division of fractions.



190

ACCOMPANYING If a pump empties 5/12th of a
SAMPLE TEST tank in 3 hours, how much of the
ITEM: tank will it empty in 1 hour ?.

ACTION/TERMINAL
BEHAVIOR: The learner will state

whether treatment plant
process units are operating
normally or abnormally by
evaluating values of
characteristics of the
effluent from each of the
units.

ACCOMPANYING SAMPLE PEST ITEM:

For each process unit named below, check the appropriate box

to indicate normal or abnormal operation of the unit:

Process
Unit

Effluent
Characteristic

Value of
Characteristic

1. activated-
sludge
tank

BOD 10 mg/1 gnormal / ?abnormal
operation operation

2. trickling
filter BOD 15 mg/1 gnormal /]abnormal

operation operation

3. grit
chamber flow 10 mgd /]normal /Tabnormal

operation operation

Sample test items like these are extremely
useful to the instructor. They help clarify
for him/her exactly what kind of learner
behavi'r is called for. They also help the
busy instructor prepare examinations and tests
for learners more quickly and easily.

Write a test item on the blank sheet provided
and staple this sheet to the accompanying
worksheet.

see following page

33
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SAMPLE TEST ITEM SHEET
(Staple to Accompanying Worksheet)

This tat Item a:comps/II=

Course.

Modulo:

Lamm

PLACE TEST ITEM HERE:
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FINALLY...

Then check the YES box at the bottom right
hand corner of the worksheet.

When you have filled in all sections of the
instructional worksheet,write your name and
the date at the bottom of the sheet.

REMEMBER - PLEASE TYPE ALL ENTRIES ON THE
WORKSHEET.
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